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“He who strives to 
touch a star oft stum- 


bles at a straw’’ 
SPENCER 


---i0S trustworthy 


The weather may be cold—it may be hot, fair or 
stormy—but with an all weather fuel, it makes 
no difference! An enthusiastic Naturaline bird 
remarked, “I’ve ridden black horizons—rain-swept 
skies—in the north, in the south, over the Rockies, 
from coast to coast—but on all my flights I’ve never 
yet had trouble with Naturaline.* It’s trustworthy 
and non-corrosive. “I was surprised,” he continued, 
“when the mechanic who examined my motor 
recently announced that it could have run another 
fifty or a hundred hours without an overhaul. 
There wasn’t a burned out plug or pitted valve 
in the whole motor, and piston heads were clean.” 


A lot of gasolines do not burn completely. Some 


oe X 
_ oO 














are too heavy to vaporize and get down into the 
crank case, diluting the oil until it’s too thin to 
properly lubricate. 

‘He who strives to touch a star oft stumbles at a 
straw.’ Fuel is vitally important. 

Try Naturaline on your next cross country trip. 
It will prove itself to your complete satisfaction. 


*Naturaline is made entirely from natural gasoline and 
demonstrates a decided superiority in quick starting, fast 
pr k up, greater speed 20 to 25 per cent more powe? It 
has high volatility without gas lock, complete combustion 
and complete burning even at low temperatures does not 
cause the carburetor to freeze at high altitudes and weighs 


40 pounds per 100 gallons less than U. S. domestic avia- 


tion jue. 





NATURALINE COMPANY OF AMERICA 


CHESTNUT & SMITH BLDG., TULSA, OKLA. 
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USINESS MEN, far and wide, are using the 

aerial taxi to extend their working day. They 
are willing to pay for superior speed — an econ- 
omy in many transactions. To avoid congested 
traffic which makes motoring a burden rather than 
a pleasure, people, more and more, are looking to 
the aerial taxi to carry them to their favorite re- 
sorts—their home down by the sea or their private 
hunting preserve up North. Asa result of the pre- 
vailing airmindedness of the public, every person 
The aerial taxi has indeed arrived. 


is “hopping” 


The taxi operator who would profit most by the 
increasing demands for aerial taxi service should in- 
vestigate the greater profit possibilities of Fairchild 
Cabin Monoplanes. Because they are ruggedly 
built—because they are adaptable to all climates 
and conditions — because they can be operated, 
with full load, more economically than the aver- 
age open-cockpit airplane. Passengers no longer 
care to don special flying togs — oil smeared, 
clumsy and uncomfortable. They resent the pro- 
peller blast and air pressure that necessitates the 
use of goggles and hinders conversation. They 
want to step into a clean, comfortable, commodi- 
ous cabin plane that permits relaxation and will 
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< Powered with either a 200 H.P. Whirlwind or a 400 H.P. Wasp engine —as |* 
desired — this "plane seats five people comfortably including pilot, with a gen- 4% 
erous compartment for luggage. It has all the conveniences of the modern |) 
> custom built automobile with deeply upholstered folding seats and shatter- % 
< proof Indestructo windows that afford perfect visibility. > 


deliver them at their destination as fresh as when 
they departed. They want to fly in a “plane with 
which they are familiar —known preeminently for 


its reliability... its “flyability”. . . its achievements. 


There is profit in operating Fairchild Cabin Mono- 
planes. If you are now engaged in aerial taxi 
work, or contemplate entering that field, we'll 
gladly furnish you. with detailed facts and figures. 


The Fairchild j Wy Airplane Manufacturing 
Corp., 270 W. | | 38th St., New York City. 
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Aviation is 
GREATEST OF ALL CAREERS 
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To FLYING SCHOOLS 


Avail yourself of the opportunity to 
teach the best pilots’ course known. 
Obtain the services of the highly trained 
Rankin business and sales force backed by 
intensive national advertising campaigns. 
Enjoy greatly increased enrollments with- 
out adding to your present staff or equip- 
ment. Make your school the finest in your 
territory. Write now to the Rankin Sys- 
tem, Inc., 404-405 Porter Bldg., Portland, 
Oregon, for complete details 
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No other industry offers so much in oppor- 
tunities for creative achievement and financial 
success and so large an element of sheer ro- 
mance. Countless years hence, new inven- 
tions and accomplishments in aviation will 
thrill a world that has at last solved the mystery 
of human flight. 


The correct entry to this great field is through 
the doors of the flying school. There you may 
obtain a thorough knowledge of your chosen 
profession. 


The Rankin System of Flying Instruction is the 
most complete yet developed. Flying schools 
the country over are securing exclusive rights 
to teach this famous pilots’ course in their re- 
spective territories. Students learning to fly 
the Rankin Way outnumber those of any other 
method. If you are about to learn to fly, in- 
sist on Rankin training. 


Mail the coupon below today and let us tell you 
how you may Learn to Fly the Rankin Way in 
your own community. 


PAS 


Rankin System, Inc. 

404-405 Porter Bldg., Portland, Oregon 

Tell me how to Learn to Fly the Rankin Way in 
my own locality, 

Address __ — 


__.. State__ 


Name 
City —. 


Name of nearest flying school_. — 





Address __ sapulateoiin ao 
es 
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NOW THE FIRST STEP TOWARDA 
PILOT’S LICENSE COSTS ONLY °*7 
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MODERN EVERYBODY’S 
AIRCRAFT AVIATION 





a EFORE you start flying for your pilot’s GUIDE 
Y : 
Major Victor W. Page’ license you must have a thorough 
U.S. Air Corps - _ milo a — - , by 
7 , . ground school course. [wo great books by Major Victor W. Page’ 
Major Victor MV: are*colume Major Victor W. Page, “Modern Aircraft’ U. S. Air Corps 


has had practical experience as 


a designer, instructor and engi- and “Everybody’s Aviation Guide,” give You can examine your own knowl- 
neering executive at the world’s - on ¥ edge of fundamentals with Every- 
a od the tout piers you an Opportunity to take youl ground body’s Aviation Guide. Before 
in the Army Air Service were course at home in the evenings without in- You attempt actual flying, you 
trained jie a pos —— ‘lpia . ae should test your knowledge of 
ynd. 2,500 engines of seventeen terfering with your present position. So _ ground work with the questions 
different types. Major Page : A and answers contained in this 
teaches you in simple language NOW YOU Can earn while you learn. These handy 265 page manual. It covers 
the way all types of airplanes . f.. 7 

flown and controlled. Much _ > , on ° _ all fundamentals through the aero- 
are flown and controlic. jute DOOks are the text books used in nearly one  Gynamics of both lighter-than-arr 


developments: Ryan mone, hundred of the best aviation training nd heavier-than-air machines, air- 
planes, the Wright air-cooled ~ cooled and water cooled motors. 
motor, ete. A complete ground schools. Yet you can have them both on _ Control systems and flight meth- 


school of commercial and gen- . ods are copiously described and illus- 
coal srt. ee pen cy «= approval for only seven dollars by sending sted. Experienced pilots find this book 
with eT Use he coupe.” in the coupon on this advertisement today. —§,2°ur8 for only $2.00. On approval 











The Norman P. Henley Pub. Co. Send C.O.D. plus small postage charge [] for 
= 45th St., New York — $7 od -—~s ye oe ond 
entlemen: check [J verybody’s Aviation Guide D0 
e N rm P. Henle Enclosed please find money order [] or $5 for Modern Aircraft alone [) 
Th Oo an y ; cash [) $2 for Everybody’s Aviation Guide alone [) 
Publishing Company If not entirely satisfied I will return my purchase within five days and you will return 
f ; my money. 
TP inniesiheemrasiiecinntinencinnenemepstnimtinenntianamnnicentn ” snenatinnsepaietinnsesasianinaumiedunaninesinininenigegeiapanae siete 
2 West A5th St., New York Address. ata wes ssnstesecnesnenssesesenstennssesnesereecessensnssnseeaneneceeuensseceeamesssuamenssausseaneneanseaapesetenenees 
a es eee a ee —s cecsmen £ bt 41-38 
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AIR-KING 
MONOFOUR 


Just what flyers and business men have been wait- 
ing for. A cabin monoplane of superior perform- 
ance and exceedingly beautiful in appearance. 






The Monofour is without doubt the greatest per’ 
forming new production job on the market. Trim 
and neat—finished like the most luxurious auto- 
mobile—the Monofour is writing a new page in 


Aviation History. 


A CABIN MONOPLANE for 
Pilot and Three Passengers 


Not crowded, or cramped but tort 
able and with ample space room (for 
arms and legs). You'll like the Air-King 
Monofour—it marks a forward step in 


cabin jobs 


Orders are now bei 1g 
delivery Write for brices and de 





NATIONAL AIRWAYS SYSTEM 


Lomax, Illinois, Field 6 
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Are You Hungry For... 
Adventure... 





THEN CHOOSE 
AVIATION! 


Think what Aviation offers you. Thrills such as you 

never had before! The praise and plaudits of the 

multitude. And a chance to get in on the ground 
floor where rewards will be unlimited! 






RE YOU a red-blooded, ™ America! The possibilities are so And, the study of aviation is almost as 
fascinating as the actual work itself. Every 


. “ee tremendous that they stagger imagi- ! : 
daring he-man? Are you |). ” oo ©" lesson is chock-full of interest—and so 
. . F nati¢ : 
a + 3 . 2 absorbing that you actually forget you are 
7 0'e c > | constant . absorbing & 
—— for a lite " : Big Future studying. But best of all are the ultimate 
thrills, constant excitement and Everything is set for the greatest "ewards you are fitting yourself to gain! 


fascinating events? Do you boom in history. The fortunes that 
a ating : , = odie: Send for FREE Book 


crave adventure ame out of the automobile 
; ndustry and out of motion 





























ity. ¢ it: he . Send the coupon for our new, free book 
yopularity, admira ictures be nothing . r new, tree 
I Of : Say ; PICK YOUR JOB! F ; ee will 5 prabesiiate. just out—CUpportunities in the Ai rplane 
© _ co! < ( Oo oO ‘ 
1 tl mpared to the fortunes 
tion, and the ap ; Industry. It is vitally interesting, reads 
- Flying that will come out of avia- SR goes you things about 
plause of great Airplane Instructor tion! There is just one this samme ; a f ree 2 n as un  athg 08 
° ° . . S ¢ oO ( lg oTessio ) cS 
crowds? Then why not Airplane Engineer thing holding it up—lack 4 eamed of We offer a limited number 
ret into the Aviation Airplane Repairman of trained men! Even in f copie FREE. Write for yours today 
pt tate ilygpscreen f Airplane Assembler the beginning thousands °° SPIES *S . Acad ms 
Industry—the §! eates Airplane Mechanician will be needed—and gener- 
adventure since time Airplane — ously paid. The oppor- American School 
began — the greatest Airplane Builder tunities open to them £ Aviesi 
. . Airplane Salesman cannot be overesti- 0 Viation 
2Vver re t¢ en eae en same : WPLANE 
thrill ever offered ne, Manager mated Those who Pome: > Dept. 1468 
man? Airplane Contractor qualify quickly 3601 Michigan Ave. 
Aviation is growing | Airplane Motor Expert | will find them- Chicago, Ill. 
. - ; S Airplane Designer selves on the road Qc. een a ow a a 
so swiftly that one can to undreamed of American School of Aviation 
tee a re aKa Dept. 1468 
hardly keep track of all ) — succeé $8 isi yAViATION 3601 Michigan Ave. i 
the astonishing new developments popularity—and prominence cnvence re Chicago, Il. 
: . : ° e oO S rilli ) —— rR Withou bligation, l 
Air mail routes have just been ex Get int this a “ ng - ry oo e.. igation, niesee l 
tended to form a vast aerial network Se ee ae i Opportunities in the Airplane 8 
<i na is ne w and uncrowded. Now Industry. Also complete information about 
over the entire U. S. Airlines and ~by a unique new plan—you can quickly J your Home Study Course in Practical Avia- 
: ; gee 1 I | | 
airplane factories are springing up secure the basic training for one of | tion. 
all over the country. Men like Henry these wonderful high-salaried jobs, at | Name..... Age ] 
ot . ne al Ni ; the home, in spare time. Experts will teach Addvess als - | 
ord are investing muliions in the you the secrets—give you all the inside | 
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future of commercial Aeronautics facts that are essential to your success l Cnty ati 
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JAS 2 seems to be a difference of opinion as to what constitutes the 
; HERE t diff f of I titutes th As 
af main issue during the present Presidential campaign. But out of the Vv 
VAN welter of main issues and side issues dragged in by both sides we have so a) 
WY ar failed to find a reference to aviation and its growing importance, both Wy 
Ny far failed to find f t t d it g importe bot by 
43 as a means of transportation and communication and as a means of na -) 
Py tional defense. ea 
Y ' 7 
Py Those of us who are interested would like to know the attitude of the ea 
ap two major parties on this question. What do they propose to do? Does e 
AG either plan the establishment of a new cabinet officer, Secretary of the es 
F Air, or some such title? Is the policy of present federal control to be sl 
VAN continued or are we to have this control handed back to the states with VAN 

= MY, the probable result that the air trafhc laws will soon be in the same state NA 
7 (a) of chaos as the laws governing automobile trafhc? py 


There can easily be two minds on the question of aviation where it 
touches national defense. Aviation is too new for much precedent to be 
established. However, we do know one thing, and that is that during the 
later stages of the world war the British War Cabinet found it essential 
to set up a separate Air Ministry. The necessities of war compelled thi 
step which was almost immediately justified by the results obtained. The 
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. proper co-ordination was finally effected, where before there had been 
> jealousies and competition 
Lord Thomson in “Air Facts and Problems” has the following pertinent Ay 
things to say: a 
is “Co-operation between the fighting services is more difficult in peace py 
y than in war. . . . The problem of co-operation with the new arm would * 
P appear to be everywhere the same, and the arguments based on British aa 
; af experience may be of general application Co-operation does not in " 
AN volve encroachment by any one of the services on the functions of the es 
VF others. Many sailors, soldiers and over-eager airmen are apt to think that Ny 
Va co-operation implies subordination and that one arm must be supreme vag 
W/ Co-ordination is of course essential, but subordination is not compatible N/A 
(ey with effective strategical co-operation between naval, military and ait ” 
p 4 forces. As 
4 Another Englishman of great experience, Admiral Kerr, makes the nat py 
-) ural division in his book, “Land, Sea and Air.” Kerr is under no delu oe 
As sions, he has been attached to all three arms of the Service and knows both A 
oF peace and war time difhculties. WA 
4 
, Three branches of national defense—all co-ordinated under one head, " 
advised by a staff which knows both the capabilities and limitations of each Aa 
branch—that should be the goal. If we must have it in event of war, "7 
why not have it during peace so that its very existence may, in itself, ay 


make armed aggression more remote? 


vv TY TTY aT eT 


ay. 








Bas a eh a 7 a 
a >~2a>2222/22 
3222222222 


WT — 











ELOISE OE OT ET Ee ee ee 
4 4A SA SA ASSESS Se eS 7! ee ee ee ee ee ee es es ee ee 








L —————— -____________ ___- 








November, 1928 


10 Popular Aviation 





IGH up among turbulent clouds a night The instruments 


pilot is riding out a storm . . . In the emerg- shown are 
: ency his steel-like nerves are tense yet steady, as follows: 

M tee for his Consolidated Instruments, func- . Cesien Cecil 
tioning with equal sureness as the steady > Seal edie 
nerves of the plane, are safely guiding him %. Oltvenne inns 

to his port. 4. Temperature 
Consolidated Instruments are rightly termed Gauge 
“steady nerves of the plane.” No matter 5. Star Pathfinder 
what the flying emergency niay be, they Compass 

: 6. Air Speed Indica- 
triumphantly hold true and meet every de- oe , 
mand made by plane and pilot. ee 
Consolidated Instruments perform accur- 8. Landing Lights 
ately because they are built with expert 9. Jones Tachometer 
care and precision from the highest grade 10. Running Lights 
materials. 


The fact that 95% of the commercial air- 
craft in the United States are equipped with 
Consolidated Instruments, singly or in sets, 
is proof of their steadfast accuracy in 
performance. 


Address Dept. I for illustrated booklet 
and complete information regarding 
Consolidated precision-built instruments 





TYPE “A PANEL 


CONSOGIDATED 
INSTRUMENTS 


ly 


CONSOLIDATED INSTRUMENT CO. OF AMERICA, Inc. 
41 East 42nd Street, New York City 


! ‘estern Representative 
'STEA DY N cE RV ES of the PLAN c M. E. enn 5391 —— Oakland, Calif. 








95% OF ALL U. S. COMMERCIAL AIRCRAFT USE CONSOLIDATED INSTRUMENTS 
— » > 
Marotta tot 
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HE National Air Races and 
Aeronautical Exposition of 
1928, were held by the Cali- 


fornia Air Race Association at Mines 
Field, Los Angeles, September 8-16, 
1928, under the sanction of the Na- 
tional Aeronautical Association. 
With $150,000 in cash prizes and 
$25,000 worth of handsome silver 
trophies to lure them, 250 civilian, 
Army and Navy pilots entered the 
various competitions that included 
three transcontinental races for Class 
A, B and C ships, one non-stop 
transcontinental race, one interna- 
tional race for Canadian flyers, two 
California cross-country races for 
Classes A and B, seven closed 
course events for civilians, ten for 
Army, Navy and Marine pilots, a 
dead stick landing contest, a para- 
chute precision jumping event and 
two boys’ model plane competitions. 
During the nine days of the meet 
700,000 witnessed the air 
manoeuvers and contests. The planes 
at Mines Field numbered 761. Of 
these, 461 were participants, includ- 
ing 161 Navy and 125 Army ships. 
The participating planes carried 


persons 
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1,000 pilots, mechanics and passen- 
gers, aggregated 7,000 hours flying 
time with a mileage approximating 
one million miles, involving 5,000 
take-offs and landings in practically 
every American type of plane, pow- 
ered by almost every type of motor. 


“T have never seen such flying,” 


declared Colonel Charles A_ Lind- 
bergh, who came to look and re- 
mained to fly as a substitute for 
Lieutenant J. J. Williams, of the 


Army stunt trio, the only fatality of 
the meet. 

In fifty-eight days the officials of 
the California Air Races Association 
transformed a mile square barley 
field into an up-to-the-minute airport 
with three runways 7,000 feet long, 
an exposition building of 200,000 
square feet, grandstand and bleach- 
ers seating 23,000 and parking lanes 
for 37,000 automobiles. 


The transcontinental class races 
wrote a new epic of progress in 
man’s conquest of the air. Out of 


forty-nine starters, in the A, B, and 
C classes forty finished. These 
planes started from Roosevelt Field, 
New York City, and followed a 


ational -Air ‘Races 
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course set by the race committee that 
took them through Pennsylvania, 
Ohio, Indiana, Missouri, Kansas, 
Oklahoma, Texas, New Mexico and 
Arizona to California with thirty 
minute control stops at various cities 
for refueling and specified night 
controls, entirely eliminating night 
flying. 

Class A, for ships with 
of 510 cubic inch displacement or 
less, open to all types of stock model 
planes primarily designed for com- 
mercial flying and having a capacity 
of at least one passenger besides 
pilot, raced for $10,000 capital prize 
money, divided between the first six 
pilots who finished in the shortest 
elapsed time. Sixteen 30 minute 
controls and five night stops were 
designated for this class with an av- 
erage distance of 173 miles between 
controls. Lap prizes, totalling $2,560, 
offered by various control 


motors 


were 
cities. 
There were 38 entries, of whom 25 
started September 5 and 23 finished 
September 10. 
Earl Rowland, piloting a Cessna-A 
with Warner “Scarab” motor, won 








12 


every lap all across the continent and 
finished first with an elapsed flying 
time of 27 hours, 31 seconds, aver- 
aging 108.85 M.P.H. He was 
awarded the first prize of $5,000 and 
garnered an additional $1,510, a 
wrist watch and a Mexican serape as 
lap prizes. 

Robert Dake and Theodore Taney 
were second in an American Moth 
with Warner “Scarab” motor, cap- 
turing the second class prize of 
$2,500 and $750 lap money. Time 
28-18-43. 

W. H. Emery, Jr., in a Travel Air, 
Warner “Scarab” motor, won third 
prize of $1,000 and $275 lap money. 
Time 28-48-28, 

T. W. Kenyon, in a Challenger, 
Warner motor, won fourth prize of 
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the safety of flying when conducted 
under conservative methods. 

The Class B_ Transcontinental 
race was for standard stock model 
civilian planes powered with motors 
of more than 500 cubic inch displace- 
ment but not to exceed 800 cubic 
inches. The ships started two days 
after Class A, September 8, and 
finished September 12. They fol- 
lowed practically the same course 
as Class A, with thirteen thirty min- 
ute controls, averaging 209 miles 
apart and four night stops. 

The pilots contended for $15,000 
and $2,410 lap money. There were 
22 entries, 20 starters and 14 crossed 
the finish line. 

John Livingston won this race in 
a Waco 10, powered by a Wright 





700. Time 29-19-47, 

Tex Rankin, in Waco 10, 0x5 mo- 
tor, won fifth place and $500 in 
29-36-29. 

James S§. 
Rock (Curtiss 0x5), 
30-48-5, winning $300. 

Despite the handicap of bad flying 
weather, fog, rain and storms in the 
East and stiff head winds in the 
West, these small, light planes made 
an excellent record of steady, consist- 
ent performance and speed. Only 
12 out of 25 finished last year, and 
this year’s winner, with a 110 H. P. 
Cessna, made the 2,939 miles in only 
five hours more flying time than it 
took Art Goebel to make it over a 
more direct course in his 440 H. P. 
Yankee Doodle Lockheed Vega. All 
the rest, but one, of the Class A 
planes landed within twenty minutes 
of the winner, demonstrating the re- 
markable progress made in a year, 
the reliability of the small plane and 


Charles, in an Eagle 
was sixth in 





Allen H. Lockheed congratu- 
lates Robert Cantwell at the 
finish of the Class C Transcon- 


tinental race. 





Whirlwind motor, entered by the 
Advance Aircraft Company. His 
elapsed time was 22 hours, 56 min- 
utes, 59 seconds, averaging 128.03 
miles per hour. He captured the 
first prize of $7,000, lap prizes total- 
ling $1,410, a wrist watch and Mex- 
ican serape and a special sweepstake 
award of $2,500 for the shortest 
elapsed time in any of the transcon- 
tinental races, a grand total of 
$10,910 for his four days’ flying. 

E. E. Ballough won second place 
in a Laird LC-R, with “Whirlwind” 
motor, with an elapsed time of 
23-16-24. He got the second prize 
of $3,500, lap money amounting to 
$450, and the second sweepstakes 
prize of $1,500. 
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John P. Wood, winner of the Na- 
tional Air Tour this year, was third 
in a Waco ship, with Whirlwind mo- 
tor. His elapsed time was 24-31-8. 
His prizes totalled $2,525. 

Edward G. Schultz, Cessna, Whirl- 
wind, was fourth. Time 24-55-08. 
Prize money, $1,300. 

Charles W. Meyers, 
Whirlwind, fifth. Time 
Prize $700. 

L. F. Schoenair, 
Whirlwind, sixth. 
Prize $300. 

Others who finished were Jay So- 
dowsky, Cessna B., Wright J5, time 
26-57-53; Ive McKinney, Pacer, 
Whirlwind, time 27-47-05; M. W. 
Whittall, Fairchild, Whirlwind, time 
37-05-16; Maurice Marrs, Travel Air, 
29-47-13; B. H. Shaw, Lockheed 
Vega, 31-42-04; R. J. Merritt, Ryan, 


Waco 10, 
25-04-13. 


Buhl Airsedan, 
Time 26-11-20. 


Whirlwind, 33-59-32; T. A. Wells, 
Travel Air, D4000, Wright J65, 


26-12-01. 

Livingston with his Waco 10 won 
every lap all across the continent. 
He was closely pressed on the first 
two laps by J. W. Smith and Al 
Litzenberger in a Cessna until they 
were forced to drop out of the race, 
leaving Schultz in a Cessna the only 
close contender until Ballough flew 
his Laird LC-R into second place be- 
tween Kansas City and Wichita and 
held that position till the end of the 
race. Ballough flew a plucky race. 
He was rapidly cutting down Living- 
ston’s time lead when he began to 
have motor trouble in Oklahoma and 
had to put in a new cylinder and new 
valves. In Yuma he was forced to 
put in a new motor, larger than the 
old one, making it impossible to use 
the cowling and causing consequent 
loss of speed. 

Transcontinental Class C race 
from New York to Los Angeles for 
civilian ships powered with motors 
of more than 800 cubic inch displace- 
ment brought out a number of fine, 
large cabin ships, designed to carry 
at least four passengers and pilot. 
They started three hours after the 
Class B ships and followed very 
nearly the same course with nine 
half hour controls and only three 
night stops. Each ship was obliged 
to carry a load of 640 pounds in ad- 
dition to the pilot. There were four 
starters and three finished. 

The winner was Robert W. Cant- 
well in a Lockheed Vega monoplane, 
powered with a P&W “Wasp” motor. 
His elapsed time was 24 hrs., 9 min., 
01 sec., an average of 121.69 miles 
per hour. He carried as passengers 
Edward Schlee, round-the-world fly- 
er, Erle P. Halliburton, owner and 
navigator of the plane, and the lat- 
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John H. Livingston, pilot, and 
M. B. Allen, passenger, winners 


of the Class B Derby. 





ter’s brother, John Halliburton. 
Captain C. B. Collyer, holder of 
the present around-the-world flying 
record of twenty-three days, was sec- 
ond in a Fairchild Cabin monoplane, 
with Wasp motor, time 27-10-45. 


Edward J. Brooks, in a Fokker 
Special Universal monoplane, with 
Wasp motor, finished third in 


27-24-53. 

Cantwell won every lap of the race, 
capturing first prize of $5,000 and 
$1,155 lap money, in addition to the 
wrist watch given by Pecos, Texas, 
and the Mexican serape presented by 
E! Paso. 

Collyer won $2,675 prize and lap 
money and Brooks $1,650. 

The one big disappointment of this 
great national event was the failure 
of the Transcontinental non-stop race 
that was fully expected to set a new 
East-West continental record. Open 
to all civilian ships powered with any 
type motor of unlimited cubic inch 
displacement, prizes totalling $22,- 
500 in cash and several exceedingly 
handsome trophies were offered. 

Nine large, powerful ships, piloted 
by famous air skippers, started from 
Roosevelt Field, New York City, on 
Wednesday, September 12, expecting 
to arrive in Los Angeles the next 
afternoon, but only one of them, Art 
Goebel and his Yankee Doodle, suc- 
ceeded in getting through and was 
disqualified under the rules for mak- 
ing a forced landing for gas in Ariz- 
ona. All of the others were forced 
down by motor troubles or lack of 
gas at various points across the con- 
tinent. Most of the ships encoun- 
tered a windstorm area as_ they 
approached the Rockies that later 
developed into cyclonic fury in the 


Popular Aviation 


reduced their 
ex- 


Middle West and so 
speed that gas supplies were 
hausted. 

The Army, Navy and Marine Corps 
contributed generously to the suc- 
cess of the meeting. The Army sent 
large squadrons of pursuit, observa- 
tion and bombing planes from Crissy 
Field, San Francisco; March Field, 
Riverside; Rockwell Field, San 
Diego; Crockett Field, Texas, .and 
nine big tri-motor Keystone bomb- 
ers across the continent from Lang- 
ley Field, Virginia. 

From the Navy came the famous 
VB2B squadron of 15 Curtiss Hawks, 
squadrons of Boeing fighters and 
bombers from North Island, San 
Diego; pursuit groups from the air- 
ship carriers Langley, Lexington and 
Saratoga lying in San Diego and 
San Pedro harbors and Marine Corps 
squadrons of Curtiss Falcons and 
Curtiss OC2 ships from Mather 
Field. 

Every day the sky over Los An- 
geles was filled with great forma- 
tions, sometimes numbering 150 of 
these warriors of the skies flying 
between Mines Field and their bases. 
The contingents from San Diego and 
the big fleet carriers left their bases 
130 miles distant each day, flew to 
the field, did their stuff and returned 
home without landing, all in a few 
hours. 

The “Three Sea Hawks” of the 
Navy, Lieutenants Tomlinson, W. 
V. Davis, Art Goebel’s Dole flight 
navigator, and Storres “stole” the 
show. Their amazing manoeuvres 
and antics in the air were instruc- 
tive, beautiful and hair-raising and 
kept the spectators at a fever pitch 





H. S. Myrhes, winner of Class 
A race from San Francisco to 
Los Angeles. 
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Dudley M. Steele, chairman of 


contest committee, greets Earl 


winner in Class A 


Rowland, 
Derby. 





of excitement. They left the ground 
in their little Boeing fighters in close 
formation as if nailed together, not 
more than a few inches seemingly 
separating the wing tips of their 
planes. They zoomed, looped, dived 
at furious speed, turned over and 
flew upside down, never losing their 
perfect formation. They did start- 


ling climbing rolls, corkscrewed 
down for a series of slow, delib- 
erate loops fifty feet above the 


ground and closed the performance 
with their famous following loops in 
which they chase one another in per- 
fect verticle circles, one at the top 
of the loop while the second is div- 
ing down ahead of him and the third 
coming up behind. 

The “Three Musketeers” of the 
Army were equalling daring, skill- 
ful and sensational. This stunt trio 
was composed of Lietuenants J. J. 
Williams, I. A. Woodring and W. L. 
Cornelius. The thrilling climax of 
their act was a dangerous outside 
loop performed by two of the trio 
that started at a height of 5,000 feet 
and brought them diving down at 
terrific speed to about 1,000 feet 
above ground, when they turned for 
the upward climb and leveled off just 
before the completion of the loop to 
avoid disobeying a service regula- 
tion which forbids this exceedingly 
dangerous manoeuvre. 

It was during this performance on 
Monday, September 10, third day of 
the show that Lietuenant Williams, 
their leader, suffered his fatal crash. 
While his companions were climbing 
for altitude Williams flew back and 
forth before the grandstands enter- 
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taining with a series of daring 
stunts, looping, rolling, diving and 
turning over on his back. 

Woodring and Cornelius had just 
completed their outside loop dive and 
were leveling off when Williams 
started his last stunt flying upside 
down in front of the stands, barely 
100 feet above the ground. As he 
finished the feat and turned over to 
come out of it in a vertical bank his 
engine popped and failed to pick up 
quick enough to prevent crashing. 
He was badly injured and died seven 
hours later. 

The next day Colonel Lindbergh, 
who had been attending the show 
merely as a spectator, walked into 
the field headquarters of Captain 
A. W. Brock, chief operations office 
of the Army unit, and volunteered 
to fill the gap in the Three Muske- 


teers and fly with Woodring and 
Cornelius, who were his buddies 
during his Army training. He was 


given Williams’ place and thereafter 
during the rest of the show flew as 
Number One of the trio, leading 
them in all their daring aerial stunts. 

The only other casulty of the meet 
was the accident of Lieutenant 
George H. Hasselman, U. S. N., who 
crashed while making a _ vertical 
bank too low around a pylon in the 
sixty mile race of the fifteen VB2B 
squadron of Boeing fighters. While 
badly injured Lt. Hasselman is recov- 
ering. 

William H. E. Drury, youthful 
pilot of London, Ont., flying a Waco, 
won the international race from 
Windsor, Canada, in 19 hrs., 55 min., 
41 sec., averaging 107.63 miles per 
hour. The distance was 2,145 miles 





E. Ballough of Chicago, who won 
the Class B Transcontinental 
Derby in a Laird biplane. 
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Robert Dake checking in his 
A merican Moth at Kansas City 
during the Class A Derby. 








with five controls. Drury won first 
prize of $5,000, $750 lap prizes, a 
Stetson hat, a watch and two pairs 
of chaparajos. Kenneth Whyte, of 
Hamilton, Ont., in a Moth, won sec- 
ond prize of $2,500, $150 lap money, 
a traveling bag and sweater. S. T. 
Stanton and E. V. Hemple, flying a 
Martin bi-plane, were forced down 
by engine trouble almost within 
sight of their destination, at Fon- 
tana, forty miles from Los Angeles. 

The numerous closed course races 
were splendidly staged and furnished 
an almost continuous daily perform- 
ance of speed and thrills. Thanks to 
the vast dimensions of Mines Field 
and skill of pilots as many as twent) 
racing craft were whirling around 
the pylons at a time at 100 to 170 
miles an hour without interfering 
or clashing with each other or the 
stunt and exhibiton formations going 
on simultaneously. 

The races followed triangular five 
and ten mile courses around huge 
checkered pylons so arranged that 
they were never out of sight of the 
spectators who followed every move 
of the speeding ships with the keen- 
est interest. 

The first closed course event was 
a forty mile civilian relay race for 
two place planes. The Eaglerock 
team, composed of Jack Frye, Capt., 
and J. S. Charles, Lee Flannigan, 
Paul Richter, Jr., and Harvey Bol- 
ton, won at 79.748 M.P.H. The 
Swallow team was second, and an in- 
dividual, Louis E. Derryberry, was 
third. Closed Course Event No. 2 
was a civilian race over a 50 mile 
course for plane flying engines in the 
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510 cubic inch class, and was flown 
with two preliminary heats and a 
final. Earl Rowland came in first in 
the final, in a Cessna, powered with a 
Warner motor, at 111.74. H. S. 
Myrhes in a Kinner-powered Sim- 
plex was second, and Robert Dake, 
flying an American Moth with a 
Warner motor was third. 

The closed course event No. 3, a 
civilian free for all over a distance 
of 50 miles, limited to motors in the 
720 cu. in. class, was won by D. C. 
Warren in a Travel Air equipped 


with a Hispano motor. Reginald 
Sinclair Was second, in an Eaglerock 
powered with a Curtiss C-6, and 
Theodore Taney was third, in an 
American Moth (Warner). Warren’s 
speed was 123.39 M.P.H. Closed 
Course Event No. 4, for civilians 


flying planes powered in 800 in. class, 
in a 75 mile free for all, was captured 
by E. E. Ballough in a Laird (Whirl- 
wind), with John P. Wood second in 
a Whirlwind-equipped Waco, and 
John Livingston third, also in a 
Whirlwind Waco. The speed was 
137.82 M.P.H. 

Closed Course Event No. 5, a 100 
mile civilian free for all speed and 
efficiency race for cabin planes pow- 
ered with engines in the 800 cu. in. 
class, resulted in a speed victory for 
Louis G. Meister in a Buhl Airsedan, 
powered with a Wright Whirlwind, 
at 116.74 M.P.H. Victor Dalin, in a 
Bellanca, also equipped with a 
Whirlwind, took second place. 

The efficiency contest was won by 


Victor Dalin in his Bellanea, with 
Louis G. Meister in the Buhl Air- 
sedan second. The winner’s effi- 
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ciency 629.493. 

In Closed Course Event No. 6, an 
unlimited free for all speed and effi- 


score was 


ciency competition, over a course of 


100 miles, Robert Cantwell flew home 
the winner in a Lockheed Vega pow- 
ered with a Pratt and Whitney Wasp 
motor at a speed of 140.30 M.P.H. 
Art Goebel was second, also flying a 
Lockheed Vega Wasp-equipped, and 
L. F. Shoenhair, in a Whirlwind 
Buhl Airsedan, was third. Victor 
Dalin won the efficiency contest in 


1is Whirlwind Bellanca. His point 
I 
score was 863.232. 
Closed Course Event No. 7 was a 


parachute jumping contest, run off 
n three competitions on three differ- 

A daily prize of $100 was 
to the contestant landing 
the circle, and a final prize 
of $350 was given the jumper whose 
average accuracy in the three jumps 
st George W. Webhling 
won with an average landing of 66 
ft., 9 2/3 in. from the circle. Frank 
J. Garjola was second, and E. C. 
Lundquist was third. 

Closed Course Event No. 8 was a 
open only to observa- 


ent days. 
iffTered 


nearest 


was highe 


120 mile r 


ace 
tion type military two-place planes. 
Lt. J. L. Kane won the race in a 
Vought Corsair, powered with a 


Pratt and Whitney Wasp motor. All 
\f the other planes and motors, in the 


race were of the same make. Lt. 
H. C. Fick was second, and Lt. M. 
W. Ellis was third. The winning 
Spe ed was 142 275 M.P.H. 


Closed Course Event No. 9 was a 
Navy pursuit plane race over a 50 
mile course. Lt. R. J. Crommelin 
won in an F-2-Bl, powered with a 


Pratt and Whitney Wasp, at 
147.77 M.P.H. All the planes and 
motors in this race also were of the 
ame make Lt. E. A. Cruise was 
econd and Capt. Driscoll was third. 

Event No. 10 was a closed course 
race for army pursuit planes over a 


distance of 50 miles. As in the 
other service races, all the entrants 
in this event were of the same make. 
Lt. W. L. Cornelius, flying a Curtiss 


Hawk with a Curtiss D-12 motor, 
won the race at a speed of 147.73 
M.P.H. Lt. I. A. Woodring was 
barely 5 seconds behind, and Lt. J. 


E. Mallory came in third. 

Closed Course Event No. 11 was a 
National Guard race for two place 
planes. All of the entrants were 
Douglas planes, powered with Lib- 
erty motors. Lt. Brooks was first in 
an O-2H at 124.88 M.P.H., Lt. D. F. 
Kearns in an O-2H was second, and 
Capt. Symons in an O-2C was third. 

The best time of the meet. was 
made in Closed Course Event No. 12, 


when Lt. T. P. Jeter, flying a new 
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Boeing XF4B with a supercharged 
Wasp motor, won the free for all 
military pursuit race over 120 miles 
at 172.26 M.P.H. Lt. S. A. Cruise 
was second, and Lt. D. W. Harrigan 
was third. 

Closed Course Event No. 14, open 
to National Guard, and Army and 
Navy Reserve primary training ships 
powered with 180 h.p. Hispano- 
Suiza motors over a 25 mile course, 
was won by Claude Owen at 93.82 
M.P.H. T. Williams second, 
and George Sherwood was third. 

Event No. 15 was a light airplane 
speed and efficiency The 
speed competition was won by E. H. 
Heath in his Heath monoplane with a 
Bristol Cherub engine, at a rate of 


was 


contest. 
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ingly apparent that this infant of 
the commercial world, just out of its 
swaddling clothes, is already a busi- 
ness prodigy and fast becoming a 


giant. 
The exposition building was a 
great stucco structure in mission 


style covering a city block and lo- 
cated just inside the main entrance 
to Mines Field with a spacious park- 
like patio between it and the rear 
of the grandstands. It provided 
200,000 square feet of exhibition 
space for more than one hundred ex- 
hibitors with wide aisles and a high 
arched decorated with fes- 
tooned bunting and flags of all na- 
tions. 

The center of the floor was given 


roof 





H. C. Lifpiatt of Los Angeles, 
who came in first in Class B 


race from Oakland to Los An- 


geles. 





112.00 M.P.H. Vern Roberts, flying 
a Velie powered Monocoupe was sec- 
ond, and Chas. A. LaJotte in a Velie 
Monocoupe was third. 

In the efficiency contest John E. 
Carberry won with a Moth, powered 
with a Cirrus engine. Vern Rob- 
ert’s Velie Monocoupe was second, 
and E. B. Heath, in his Bristol Heath 
was third. The winner’s score was 
709.693. An added event, in which 
only Douglas planes powered with 
Liberty motors participated, was 
won by Lt. Barber at a speed of 
127.49. Lt. Goss was second and 
Lt. Walthall was third. 

The exposition held in connection 
with the races was a revelation of 
the extent, scope and diversity of the 
aviation industry. It made convinc- 


while 


located 


exhibits, 


over to the aircraft 
round the four 
the booths of motor and body build- 
ers, tool and instrument makers, tire 
and oil companies, steel and wood 
propeller manufacturers, parachutes, 
aviation toggery, schools, magazines, 
transportation companies and an ar- 
ray of accessories. 


sides were 


On the floor were grouped planes 
embracing nearly every size, make 
and type of airplane from a tiny one- 
passenger, two-cylinder, 20-H. P. 
grasshopper to the giant 1,600 H. P. 
Boeing passenger transport and 
huge Ford and Fokker tri-motored, 
12 passenger cabin ships affording 
the luxuries of air travel. 

Despite the intriguing and thrill- 
ing attractions of the flying field 
there was always a good crowd of 
intensely interested visitors in the 
exposition building and during the 
evening the aisles were packed. 


(Continued on page 107) 
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The pantograph invented by the U. S. Navy and used in making pilot charts of upper air conditions. 


UTURE trans-Atlantic trips by 

air will be less hazardous and 

will be definitely planned as to 
charted course in advance of the 
flight as the result of important con- 
summations of the Hydrographic 
Office of the U. S. Navy. 

Monthly pilot charts of the upper 
air of the North Atlantic Ocean are 
now issued regularly by Uncle Sam. 
They are safe pathfinders for travel 
by air from the United States to 
Europe or from Old World to New. 
The U. S. Weather Bureau aids the 
Navy in this laudable activity by fur- 
nishing prerequisite meteorological 
data. 

From the viewpoint of both 
amateur aviator and professional 
birdman, the spice of romance, tech- 
nical conquest and scientific adven- 
turing are interwoven in this victory 
of research over the secrets of the 
atmosphere over the sea. 


The mere mention that for the 
first time in the history of aerial 
navigation such a chart has been de- 
veloped to serve the needs of aero- 
nautics is sufficient to intrigue your 


interest in this remarkable monthly 
“guide book” for flyers. 

Former trans-Atlantic flights have 
been planned without such scientific 
assistance. They were dangerous 
“hit or miss” “cut and try” trips. 
Daring birdmen with the courage of 
modern Columbuses defied the perils 
of the unmapped atmosphere. Some 
sacrificed their lives but others 
guided by a kind fate triumphed in 
their conquests to score new victories 
for long distance flying. The charts 
now issued each month by our Navy 
provide vital data concerning the 
safest courses and the most favor- 
able flying weather of the year for 
such journeys. 

One just criticism of the North 
Atlantic upper air data previous to 
the issuance of the new naval charts 
was that most of the available in- 
formation was so technical that none 
but a_ skilled meteorologist could 
translate it. Uncle Sam has elim- 
inated this drawback by reducing 
the available facts and figures to a 
common language understood by 
every trained aviator. 





A careful analysis and scientific 
study of all trans-Atlantic flights 
were made in the research prepara- 
tory to the publication of the first 
pilot charts of the upper air. The 
Navy Department is equipped ideally 
for such operations and is author- 
ized by law to increase maritime 
security in every way possible. This 
authorization covers surface, subsur- 
face and air investigations. Hydro- 
graphic engineers and aerial naviga- 
tors working in cooperation with 
meteorological authorities of the 
U. S. Weather Bureau comprise the 
personnel entrusted with these re- 
sponsiblities. The surveys of flights 
that succeeded as well as those that 
failed resulted in the production of 
the present pilot charts of the upper 
air, sterling contributions which will 
aid the advancement of aviation. 

The pilot charts are designed 
primarily for the requirements of 
aerial navigators and are reduced to 
those units which are standard in 
the naval aviation service. Altitudes 
are recorded in feet, the same unit 
of measurement in which the altim- 
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eters on the seaplanes_ register. 
Distances are recorded in nautical 
miles to correspond to the readings 
of the air speed meters of the sea- 
planes. Wind velocities for all alti- 
tudes have been reduced from several 
other units to nautical miles per 
hour. Thus the navigator planning 
an air trip from one of these charts 
can combine distances, seaplane air 
speed and average wind velocity by 
the simple process of addition as a 
result of this standardization. 

For the convenience of foreign 
nations who use the metric or other 
units, there is a special conversion 
scale on the side of the chart by 
which they can convert the U. S. 
Navy’s pilot chart data into their 
own units. One of these scales com- 
bines nautical miles per hour, statute 
miles per hour and meters per sec- 
ond. Another combines inches, milli- 
bars and millimeters. 

On the face of the chart, the 
average surface wind directions and 
velocities are indicated in nautical 
miles per hour for every five degrees 
of the ocean area. On account of 
the dearth of upper air data over 
the ocean areas, observations have 
been made at stations which sur- 
round the Atlantic Ocean including 
Mitchell Field, Lakehurst, New Jer- 
sey; Washington; Hamptom Roads; 
Due West, North Carolina; Paris 





Pilot balloon ready for release 
on a scientific fight. 
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Island; Pensacola; New Orleans; 
Groesbeck, Texas; Key West; Coco- 
solo, Canal Zone; Kingston, Jamaica; 
Santo Domingo, San Juan, Porto 
Rico; Teide, Canary Islands; Madrid 
and Barcelona, Spain, and Duindal 
and Dibelt, Holland. Many observa- 
tions have also been recorded in mid- 
ocean from shipboard. Reports will 
be secured from many additional 
shore stations, islands, and research 
vessels for use on future maps. 

Three chief flying altitudes are 
registered on the chart-—2,500, 5,000 
and 10,000 feet respectively — each 
elevation being identified by a differ- 
ent color so that the vagaries of alti- 
tude are discernible readily. By 
study of these charted statistics the 
aviator can determine at exactly 
what distance above the surface it is 
most desirable for him to fly at a 
certain time of year over a given 
course. 

Curves showing the air tempera- 
tures for the month under discussion 
for the entire North Atlantic are 
prominent on the face of the map. 
Supplementary discussions explain 
how these temperatures affect the 
selection of safe aerial ocean routes. 
The Great Circle route from New 
York City to Europe followed by the 
1927 trans-Atlantic flyers in Decem- 
ber is unsafe because of prohibitive 
temperatures. Near Nova Scotia in 
Newfoundland, the average Decem- 
ber temperatures fall below 30 de- 
grees Fahrenheit while the actual 
day to day readings are even much 
lower. Successful long distance 
flights at those low temperatures are 
impossible. 
however, even 
the month of December 
to fly from New York City to 
London. The route to be followed as 
indicated on the new Navy Depart- 
ment chart is safe but is consider- 
ably longer than the more direct 
summer air lane. This December 
route extends from New York City 
to Bermuda, a lap of 681 nautical 
miles. It has an average low tem- 
perature off New York City for the 
month of 40 degrees Fahrenheit with 
the thermometer reading rising 
rapidly in flying toward Bermuda. 
The average at Bermuda for Decem- 
ber is 65 degrees. The second leg 
of this air trip is from Bermuda to 
the Azores, a distance of 1,790 
nautical miles. The average tem- 
peratures over this stretch of the 
journey will approximate those near 
Bermuda. The last leg of the air 
voyage would cover 1,286 nautical 
miles from the Azores to Portland, 


It is 
during 


possible, 
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Inflating one of the pilot bal- 
loons. 





England, not far from London. The 
temperature decreases over this 
route to an average minimum of 
about 45 degrees Fahrenheit at 
Portland. 

The effect of the ocean currents on 
air temperatures is illustrated aptly 
at Glasgow, Scotland. Although 
Glasgow is 1,000 miles north of 
Washington, D. C., it has the same 
average December temperature as 
the American Capital despite that 
this Scotch city is located in the 
latitude of Labrador. The tempera- 
ture tempering influence of a warm 
ocean current effects this weather 
miracle. 

The U. S. Navy through its Hydro- 
graphic Office secures monthly ocean 
temperature data from 3,800 inter- 
national ships at sea which ply both 
the main-traveled and the more re- 
mote traffic lanes. These important 
data are of fundamental importance 
in the compilation and publication of 
the pilot charts of the upper air 
above the Atlantic—and other oceans 
of our spacious world’s map. 

The equatorial current is the 
source of fair winter weather in 
lands which it abuts, countries which 
without its moderating warmth 
would shake hands with greater 
annual frigidity. This ocean current 
drifting westerly up through the 
Caribbean Sea flows north and south 
of the West Indies, clockwise around 
the Mexican Gulf, northerly along 
the South Atlantic coast as the Gulf 
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Stream and _ then northeasterly 
across the North Atlantic Ocean. It 
finally divides into various  sub- 


currents which lap the African and 
European coasts and spread north- 
easterly along the British Isles, 
France and Portugal. These cur- 
rents are of special interest to the 
modern birdman for they moderate 
winter flying weather in all the 
regions which they penetrate. 

The mid-ocean circulation of salt 
water currents follows the general 
circulation of the over-lying atmos- 
phere. The center of this circulation 
is the notable Sargasso Sea—a cur- 
rent eddy where there is practically 
no water movement. It easily 
identified by the presence of surface 
seaweed crusting the calm ocean. 

The effect of the Labrador and 
other cold Arctic currents which 
travel southward down the Atlantic 
coast inside the route of the Gulf 
Stream is depicted on the pilot chart 
by the congestion of the isotherms 
of both air and water between Cape 
Hatteras and Newfoundland. The 
number of foggy days in that vast 
fog belt is given. The most northerly 
air route to Europe from the United 
States logically is charted to the 


is 


south of this zone of foggy weather. © 


In the charted discussion of air 


travel across the South Atlantic from@ 
. ° = 
Africa to Brazil as presented by the of* 


U. S. Navy, air temperature and fog 
data are generally absent as these 


factors are of little flying importance |,. 


along such courses. 

A number of interesting curves 
which can be studied in connection 
with the pilot chart for aviators are 
taken from official publications of 
the U. S. Weather Bureau and in- 


Pilot charts are photographed 
preparatory zine 
plates. 


to making 





wind 
Dif- 


clude diurnal variation in 
velocity at different altitudes. 
ferences at given points in the 
velocity of the wind at 8 a. m. and 
3° p. m. are given as illustrations. 
One curve shows the amount the 
wind increases in nautical miles per 
hour from the surface to an altitude 
of 20,000 feet for North Atlantic, 
Middle Atlantic, East Gulf and West 
Gulf sections. A second curve illus- 
trates what this variation amounts 
to in any particular surface direc- 
tion. A fourth graph shows the 
angular change in the wind’s direc- 





One of the inset charts for esti- 
mating frequency of winds. 
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tion with altitude. Yet another 
graph shows the reduction of tem- 
perature with increased altitude. 
All these diagrams are explained fur- 
ther in tabular form. Storm tracks 
for December are presented in the 
form of a ten-year average both over 
the land and ocean with the average 


daily rate of storm movement ex- 
pressed in nautical miles. 
The average barometric pressure 


of the Atlantic Ocean for Decembe1 
is presented graphically in a special 
insert chart. Another chartlet never 
previously published is found on the 
back of the pilot chart. In the pro- 
duction of this invaluable chartlet, 
the Hydrographic Office was assisted 
by radio experts of the Bureau of 
Engineering and Naval Communica- 
tions. It shows the night and day 
receptive range of all stations in the 
area of the pilot chart which broad- 


cast weather forecasts in synoptic 
form. 
From this and similar charts, 


some of the problems of the world 
weather map—the ideal dream of all 
meteorologists—may be studied. As 
matters now stand, these weather 
broadcasts are in different codes. 
Potential adjustments and improve- 
ments are anticipated as the Inter- 
national Radio Conference which met 
in Washington recently has endorsed 
a universal code and a world organ- 
ization in the dissemination of 
weather news through the ether. 

Under current circumstances if an 
aviator were to fly from Bermuda to 
the Azores and thence to Lisbon, the 
radio weather reports broadcasted 
within his range would include 
American, German and International 
codes as well as several others. Con- 
fusion, chaos and loss of time results 
from this unstandardized condition 
of synoptic weather broadcasts. The 
page 121) 
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Director Lightin 
O most persons who 
winds at all, they are wild, un- 
controlled the air, 
destroying but never preserving. 
Because they are always a part of 
terrifying and destructive 
they have a bad reputation. Sut 
without winds we would have no 
weather, and without weather we 
would have a monotonous climate 
whose eternal sameness would make 
the earth uninhabitable. Winds 
mean change, and this is not only 
the spice of life, but it is everything 
to life. Therefore, if we are to have 
a place to live, we must have winds. 
Then it is the better part of wis- 
dom to learn their ways in order 
to guard against their destructive- 
ness and to utilize their favorable 
ness. 
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These clouds reveal a battle of winds. 


The ‘Ways of the ‘Winds 


By M. Lucktesh 
I aboratory, Nat 


Fog is always an enemy of aerial 
travelers. It never helps. It hin- 
ders and sometimes destroys. Winds 
can as often aid as hinder. Knowl- 
edge of them and of their ways 
greatly reduces their unfriendliness 
and ofttimes capitalizes them. With 
fog there is not even a chance for 
a truce. It is blinding, bewildering 

-a potential danger to be avoided. 
Winds may be good or bad, depend- 
ing upon the viewpoint and upon 
knowledge. 

The great aerial ocean near the 
bottom of which we now fly—or 
swim with stationary fins—is full 
of eddies and currents, great and 
small. Near the earth’s surface 
there are many eddies, and on the 
average, the direction of the more 
defined currents is quite variable. 
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However, as we ascend, the winds 
become less fickle, until at great 
heights—as viewed by the aerial 
traveler—the winds become quite 
constant in direction. Velocity is 
also another aspect which is inti- 
mately assoicated with fickleness. 
Near the earth’s surface the aver- 
age velocity is low, but as we ascend 
we find the winds become fresher, 
brisker, and finally, in the realm of 
cirrus clouds—five to eight miles 
high—they may be fifty, a hundred, 
and even two hundred miles per 
hour. 

The wise flyer does not fly close 
to the earth where the eddies are 
most numerous—where the bumps 
are annoying. If the wind is against 
him, he does not fly high. However, 
if he desires to take advantage of a 
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November, 1928 
steady wind, he goes as high as other 
factors dictate to his common sense 
and he enjoys a tail wind. Then he 
has the satisfied feeling of one who 
is swimming with the current in a 
river. The friction of the earth’s 
surface—trees, buildings, hills and 
valleys—slows down the wind near 
the earth. These various objects de- 
fiect the wind and we have one cause 
of bumps. 

With the exception of eddies or 
deflected currents of air, winds are 


always the result of temperature 
differences. Warm air is lighter 
than cool or cold air. Therefore, 


where air is heated we have a low- 
ered pressure and air flows toward 
this low to equalize matters. As a 
consequence, we have a breeze, or a 
wind, or a_hurricane—depending 
upon the magnitude of this differ- 
ence in pressure. 

Everyone has had enough first- 
hand experiences with winds to have 
learned that they are sometimes very 
powerful. However, it helps to know 
something of the forces involved. 
The weight of air upon each square 
foot of the earth’s surface is ap- 
proximately one ton. The weight of 
air above each square mile of the 
earth is approximately thirty million 
tons. On the entire earth the at- 
mosphere weighs about six million 
billion tons. This apparently harm- 
invisible fluid which we breathe 
and in which we are immersed is of 
great mass. Therefore, when a 
great quantity of it is in motion at a 
fair velocity, it unsuspected 
powers to move objects. 


less, 


has 


If the earth’s surface were smooth 
and of uniform composition, the gen- 
eral circulation of the atmosphere 
would be much simpler than it is. 
If the earth did not rotate upon its 
axis, the circulation would be still 
simpler. The air which rises over 
the heated equator has a relative ve- 
locity from east of about 
one thousand miles per hour, just as 
the points on the equator also have. 
As this air flows toward the poles 
to replace the air which flows from 
the poles to the equator at low alti- 
tudes, it gets ahead of the earth be- 
cause of the decreasing distance of 
the earth’s surface from the earth’s 
axis. This adds a _ complication 
which is readily accounted for in a 
world-study of air-circulation. 

The general circulation of the at- 
mosphere is not of interest to most 
flyers. It is the local and immediate 
future which concerns most aerial 
travelers. However, some time in 
the future, when we travel the aerial 
highways from continent to conti- 
nent, this will be of great interest. 
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Then the general circulation of the 
atmosphere will be allowed for. It is 
possible that future air-liners may 
fiy at high altitudes and for world 
travel they may fly only in one direc- 
tion. Even though the general cir- 
culation of the atmosphere is not of 
direct interest now to those of us 
why fly or would fly, it aids us in 
understanding the ways of the winds. 

If the reader will stick a pencil 
through an apple and will rotate it 
from west to east, he will see that 
the air which rises from the equator 
and flows toward the poles is de- 
flected towards the right as it travels 
toward the north pole. This ten- 
dency toward the right adds one of 
the many influences which build up 
a pressure gradient from east to 
west, because the air tends to pile 
up on the right and diminish on the 
left. The equatorial current toward 





The author, Mr. Luc- 
kiesh, has deprecatingly 
referred to his articles as 
“sugar-coated meteorol- 
ogy. We would say, 
rather, that Mr. Luckiesh 
has managed to put inspi- 
ration and beauty ito 
what is otherwise a rather 
dry subject. Further, we 
can vouch for the accuracy 
of the scientifc material 
he sets forth so attrac- 
tively. 





the poles descends as it leaves the 
equator and in the temperate zone 
becomes practically a surface wind. 

This accounts for the prevailing 
westerly winds in the United States. 
All of us know that the prevailing 
winds (with the exception of places 
where there are overpowering local 
disturbances) are from west to east. 
The influence of this prevalence is 
seen in the records of the New York- 
Chicago air mail. The average fly- 
ing speed between these two cities 
for the period during which the rec- 
ords were taken was 86 miles per 
hour from east to west and 100 miles 
per hour from west to east. In other 
words, there was an average west- 
erly wind equivalent at least to seven 
miles per hour. The average flying 
altitude was only 1,500 feet. If this 
had been higher, the difference in 
flying speed in the two directions 
would have been greater. It is seen 
that a knowledge of the ways of 
these winds is essential to the laying- 
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out of schedules and to maintaining 
them. 

However, this is an average month 
after month. From day to day the 
variation is much greater and con- 
sequently the effect of the wind upon 
the individual flyer is correspond- 
ingly varied and of increasing im- 
portance. If the flyer is to main- 
tain the schedule, he must hug the 
earth in a high wind. With a tail 
wind he speeds along as care-free 
and as confident as the old mariners 
in the freshening trade winds of the 
tropical oceans. Those wind-jam- 
mers were engaged in trade and the 
notable stiff and steady winds be- 
came known as the trades. These 
winds have a large east to west com- 
ponent. In the higher latitudes of 
the tropics of the northern hemi- 
sphere, they generally blow from the 
northeast. These are the northeast- 
erly trades. In the southern hemi- 
sphere they are southeasterly trades. 
As both these approach the equator, 
they become easterlies—flowing from 
east to west. 

Calms are a joy to the flyer—if 
he cannot have a tail wind. But 
these were unpopular with the old 
mariners of the sailing ships. The 
doldrums near the equator are fa- 
mous—or perhaps infamous. They 
are peculiar depressions or quiet 
areas between the trade winds of the 
two hemispheres. 

The heated air, which rises from 
the equator to begin its journey 
toward the poles, changes in the 
northern hemisphere from an east 
wind near the equator to southeast, 
south, southwest and becomes nearly 
a west wind in the temperate zone. 
In the southern hemisphere the se- 
quence is eastwind to northeast, 
north, northwest, and finally west- 
erly. Even in this early infancy of 
world-travel by air the few adven- 
turous flyers have all taken advan- 
tage of this knowledge. The north- 
ern Atlantic flyers have found west 
to east travel far easier than east to 
west. Those who have flown diago- 
nally across the oceans of the north- 
ern hemisphere have had the prevail- 
ing winds on their tail as much as 
possible. 

The antitrades are continuations 
of the trade winds overhead. The 
trade winds ascend as they near the 
equator and begin their journey to 
the poles, becoming westerlies in the 
temperate zones. They return, 
eventually, to the equator as trade 
winds and begin a new cycle of an 
endless series. 

As already stated, winds are due 
to temperature differences. In the 
monsoon we have an example readily 
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understood. It is caused by seasonal 
differences in the temperatures of 
great areas of land and water. In 
the summer the land area becomes 
hotter than the ocean. The air rises 
from the land and is replaced by air 
from over the water. Thus we have 
a sea breeze. 

In certain regions where the land 
is continually hotter than the water, 
we have continuous winds from sea 
to land. This is a monsoon. On our 
seacoast we may have the land hot- 
ter than the water only in the day- 
time insummer. Thus by ten o’clock 
in the morning we feel the welcome 
sea breeze. Sometime after sunset 
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tremely noteworthy cases are found 
near the ice-caps of Greenland and 
the Antarctic continent. These winds 
attain very high velocities. Those 
from the antarctic ice-cap attain the 
terrific velocity of 150 miles per 
hour and their effect is noticeable 
more than 150 miles from the edge 
of that continent. Frosts in valleys 
are accountable by the drainage of 
cold air from the heights. Riding 
along in an automobile at night, we 
often note the chill of the air in 
the valleys, even though these de- 
pressions are slight. 

The increase of wind velocity with 
altitude is extremely interesting to 





we may have a reversed breeze, al- 
though gentler. Along with the sea 
breezes comes moisture —water 
vapor. Thus it accumulates in the 
air to fall as rain. How true it is 
that winds make weather and with- 
out winds the earth would be a bar- 
ren, parched desert devoid of a 
living thing. Then let us feel kindly 
toward winds, for we owe everything 
to them. In knowing their ways 
they become less dangerous. 

Another interesting air-current 
which is readily understood is the 
fall-wind. This has nothing to do 
with the season of that name. Its 
name arises from the fact that cold 
air being heavier than warm air, the 
former flows downhill. In moun- 
tainous country the cold air from the 
heights flows downhill. Where the 
country is more or less level, this 
flow from high altitudes is gentle. 
Such fall-winds in mountainous 
country and from glaciers attain 
considerable velocities, however; ex- 





The clouds 
borne rapidly on the wings of 


the wind. 


great are being 





the flyer. At an altitude of one-half 
mile, the average velocity is approxi- 
mately twelve miles per hour. This 
does not change much up to a mile 
high. At an altitude of two miles, 
the average velocity is about 
eighteen miles per hour. At three 
miles it is about twenty-six miles per 
hour. The average of the wind ve- 
locities at a height of six miles—the 
cirrus region of perpetual cold—is 
of the order of forty miles per hour. 
Anyone who has made a number of 
flights to altitudes of four or five 
miles, circling about over a flying 
field, becomes very conscious of the 
high velocities of the winds. In such 
a climb one is flying in one direction 

against the wind—so much of the 
time that his slow climbing speed is 
comparable with the wind velocity. 
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Therefore, he is flying predominantly 
in one direction. 

The foregoing values are average 
ones. They include all the days of 
gentle breezes as well as those when 
winds are loosed. On the latter days 
the winds attain very much greater 
velocities than the average. In the 
cirrus region the winds sometimes 
attain velocities of 100 and even 200 
miles per hour and these are main- 
tained for days. Flying records will 
be made in those regions before long. 

The types of windstorms have par- 
ticularly attracted the attention of 
most persons. They are the torna- 
does of the Mississippi valley and 
the hurricanes of Florida. The tor- 
nado is a mammoth whirlwind. We 
see it in miniature in the whirls of 
dust in summertime. However, like 
most storms it is not a danger to the 
flyer because of its low horizontal 
velocity. Thunderstorms, cyclonic 
storms, and tornadoes travel across 
the country at a velocity of about 
twenty miles per hour. Therefore, 
the superior speed of the airplane 
makes it possible to avoid them un- 


less it is imperative to go on. Then 
the cyclonic storm, which extends 
over hundreds of miles, must be 


passed through or over. The thun- 
derstorm is of much smaller area 
and may be avoided. If not, it may 
be necessary to climb several miles 
to pass over it safely. 

About five o’clock one morning a 
terrific thunderstorm awoke the 
writer. As he closed the windows he 
thought of Landsdowne and _ the 
mighty dirigible which was flying 
somewhere to the south. In a few 
hours the terrible disaster was an- 
nounced in the newspapers. It had 
taken place a hundred miles south. 
From the reports a line thunder- 
storm had passed across the country 

great in length but not in width, 
for it passed over in a _ half-hour. 
Landsdowne could not pass around it 
owing to its extent, but was he wise 
in attempting to pass over it? A 
knowledge of the ways of the winds 
certainly told those who possessed 
it that boiling, seething, upward cur- 
rents followed the line squall which, 
doubtless, was the advance guard of 
that assemblage of winds. Had 
dirigibles of such length and rela- 
tive frailty been tested by upward 
currents of such force? These cur- 
rents have upward velocities of 
twenty to thirty miles per hour. A 
long, rigid balloon, as it passed into 
it, received terrific shocks, stressing 
it seriously. Since that morning, the 
writer has often wondered what the 
opinions of the meteorologists really 

(Continued on page 114) 
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HE time has not yet arrived 
i) ©=when millionaires are sprouting 
. out of the a transport busi- 
ess in any country the world. Ex- 
epting unusual times such as wars 
d other events of gigantic business 
nsequences, it takes as a rule many 
ears to make millionaires out of 
poor stock, that 1 stock poor in 
worldly goods, but endowed with a 
sound aggressive mind. The rail- 


ids have produced their million- 


res after years of hard pioneer 
work; and in those days the railway 
had no serious competitor for speedy 
eans of transportation. Now we 


have the giant air transport organi- 
and 


zations spanning the valleys 
mountains of the country with in- 
sible tracks along which persons, 
air mail and freight are hauled 
swiftly and with a high percentage 
safety. Air transport, superior to 
all other means of transportation in 
speed of travel, would have been far 
if it were not for 


more advanced, if 


this one obstacle, the lower economic 
advantage as compared to other 
means of transportation. That 


commercial aviation is constantly be- 
coming more profitable to the opera- 
tors, can not be doubted; if it were 
not a fact, why would the air trans- 
port organizations continue to exist 
and grow? Statistics gleaned from 
the operations in various countries 


and careful study by experts prom- 
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This is a plain and frank 
criticism of air transport 
as at present constituted, 
taken from an article by 
K. Ruehl, m a recent 
number of the Zeitschrift 
des Vereins Deutscher In- 
genieure. It presents the 
views of an eminent Ger- 
man engineer and is inter- 
esting because it ports 
out some of the obstacles 
that are being overcome 


both here and abroad. 





ise a continually expanding business 
and constantly increasing returns 
with ultimate exclusive self-support 
of the standard organizations oper- 
ating airplanes for the handling of 
persons, air mail and freight. 
Transport by air is still a com- 
paratively small factor in modern 
business life, in view of the great 
technical achievements that have 
been made in the field of aviation. 
Particularly in the European coun- 
tries, private capital has partici- 
pated only to a small extent in the 
financing of air transport service, 
though the annually bettering busi- 
ness conditions of air transport serv- 


ice warrant a more extensive in- 
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During 
the first ten years of the develop- 
ment of the railways, for example, 
there were invested in them in Eng- 
land about $35,714,000, in Germany 
about $26,190,000 and in the United 
States as much as $73,809,000. Com- 
pared to these figures, the capital in- 
vested in the air transport companies 
of England, France and Germany is 
today not more than about $1,- 
428,571, and including the cost of 
ground organizations and of erect- 
ing air ports, barely more than 
$6,000,000 to $7,142,000. In contrast 
to the amount of money expended in 
various countries for military avia- 
tion, the contributions thus far made 
tc commercial air transport stand far 
in the background. 

Although conditions are different 
today from those in the pioneer days 
of the railroad, these conditions in 
air transport prevail at a time when 
there is already in all leading busi- 
ness countries, which must deal with 
heavy traffic in transport, an urgent 
need for increasing the speed in the 
transport of man and commercial 
goods; and these conditions prevail 
also in spite of the fact that air 
transport organizations appear en- 
tirely able to satisfy the need for ac- 
celerated transport requirements. 

The air transport service has two 
great advantages over other means of 
transportation: it operates above 


vestment of private capital. 
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both land and sea, and it maintains 
a high traveling speed, about 150 
km. or 93 miles per hour as compared 
to 37 to 50 miles or 60 to 80 km. pe! 
hour of express trains in mountain- 
ous and level country. However, due 
to the frequently observed great dis- 
tances of the airports from the busi- 
ness centers of a city, being as much 
as 16 km. or 10 miles, the saving in 
time effected by air transport is thus 
decreased. Considering this loss, the 
limit for express freight railway 
transport is about 250 km. or 155 
miles and of passenger railway trans- 
port about 350 km. or 217 miles, af- 
ter which distances the air transport 
service attains an increasing marked 
superiority over railway transport in 
respect to traveling speed. Air trans- 
port organizations would increase 
their usefulness and their business 
if their airports could be located 
within the business centers of the 
various cities. If we had to build 
Chicago over again, we would prob- 
ably build it around a landing field 
having facilities for handling a 
thousand or more transport planes 
per day. Now it appears that a land- 
ing field will have to be built on the 
roots of the skyscrapers of the 
Loop; unless the lake front in Grant 
Park soon becomes available. Similar 
conditions confront other cities in 
this country. But to maintrack again, 
for countries with undeveloped 
means of transportation, or for com- 
mercial routes passing repeatedly 
over land and sea, the distances at 
which air transport becomes superior 
to railway transport, may be much 
shorter; take for example, the trans- 
porting of products from an inland 
city across one of the Great Lakes; 
unless a railway barge were used, 
freight would have to be shipped 
around the lake or would have to be 
rehandled into and from a ship, 
whereas the airplane would take the 
crow’s line. 

The above advantages of the air 
transport are purchased, however, 
with two disadvantages: the airplane 
requires a great deal of motive power 
and it can handle but comparatively 
small loads. If all the freight now 
carried on freight trains should be 
hauled by airplane, the sky would be 
so thickened with flying men and 
their machines, that we would find 
it difficult to see the sun. We would 
need air traffic cops up in the sky 
and they would have to join the com- 
pany of the Flying Dutchman in- 
stead of keeping their heels to the 
paving as is being done at State and 
Madison Streets, the crowded corner 
ot Chicago’s Loop. 
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For delivering one metric ton or 
about one gross ton of goods, the 
various means of transportation re- 
auire the tractive power shown in 
Table 1, below. 

In comparison to other means of 
transportation, the density of traffic 
in air transport can be but slight for 
this reason that the number of air- 
planes which can fly from one air- 
port during a certain period is 
comparatively limited. Hence the air- 
plane cannot be considered, under 
present operating conditions, as a 
means for wholesale transportation 
of freight and persons due to the 
technical limitations. 

Today the expansion of the air 
transport system is still limited due 
to technical reasons, to the mainland 
and inland seas, as for example the 
Baltic Sea, the Mediterranean, the 
Great Lakes, etc. The flying range 
of today’s airplanes does not permit 
the crossing of oceans with sufficient 
safety and larger useful loads. True 
enough, a number of times the Paci- 
fic and the Atlantic Ocean have been 
crossed successfully by airplane, but 
compared to the number of attempts 
that ended in failures, the successes 
have been rather few in number. The 
requirements for cross-Ocean air 
travel can at the present be met only 
with the airship, if at all, for it can 
cover distances of several thousand 
km. with considerable useful load and 
without replenishing its fuel supply. 
Airplanes are more likely to be able 
to cross oceans if landing places are 
established along the route; but as 
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permissible scheme has been devised 
and carried out for this purpose thus 
far. In spite of all obstacles, the de- 
velopment of the air transport sys- 
tem has advanced sufficiently far in a 
number of countries to embrace 
comparatively large transport areas. 
The total length of the routes cov- 
ered on schedule in various countries 
is shown in Table 2, below. 

The regularity to schedule in air 
transport fluctuated between 89 and 
93 per cent; therefore it requires 
further improvement. Satisfaction 
is expressed concerning the operating 
safety that has been attained in 
commercial aviation. Taking all in 
all, the technical performance ability 
of the air service has attained a 
rather high degree. 

However, the economic phase, and 
the: high expendi- 
tures in air transport systems are 
still a hindrance to their deserved 
development. For the year 1926 
the average carrying capacity of the 
planes and the self-costs for the 
United States, Germany, England 
and France, when considering a full 
utilization of the carrying capacity 
of the airplanes are shown in Table 3. 


self-costs or 


However, in practice these full ca- 
pacity loads are not attained and 
this adds to a further increase in 
costs. The actual load carried by 
the various air transport concerns, 
figured upon the basis of full ca- 
pacity loads, has fluctuated during 
the last years from about 40 to 
60 per cent and it is 50 per cent on 


yet no satisfactory and economically the average. Therefore the above- 
Table 1 
Water vehicles traveling 5 km. or 3.1 miles per hour. 1 kg. or 2.2 Ib. 


Water vehicles traveling 9 km. or 5.6 
tailway trains traveling 60 km. or 37 

pts 
) 


Motor vehicles traveling 40 km. or 2: 


Airplanes traveling 150 km. or 93 miles per hour... 150kg.or 330 |b. 
Table 2 
Country Year Route km.* 
Germany 1927 28,100 
France 1926 12,862 
United States ..1927 12,000 
Russia ..1926 5,998 
Italy 1926 3,844 
Holland 1926 2,731 
Switzerland 1926 2,564 
England 1926 2,147 
Sweden 1926 1,937 
*1 km. is 0.62 mile. 
Table 3 
Average load-carrying capacity of U.S. Germany England France 
airplanes in Ib...... 1,146 1,102 1,764 915 
Self-costs per 1 flying km $0.76 $0.80 $1.00 $0.77 
Self-costs per 1 ton km 1.46 1.64 1.25 1.82 
Table 4 
Sources U.S. Germany’ England France 
Air transport recepits 46 14.3 37 14.5 
Government aid ae 70 59 67.7 
Other aids ~ ae 15.3 4 17.8 


miles per hour 
miles per hour 
miles per hour 


2.5 kg. or 5.5 Ib. 
4kg.or 8.8 lb. 
15kg.or 33 lb. 
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mentioned figures must be doubled; 
accordingly, the actually existing 
self-costs increase to about $2.45 to 
$3.64 per 1 ton km. and to about 
$0.20 to $0.29 for one person-km. ex- 
clusive of baggage. Compared with 
the railway tariffs, the costs of air 
transport are therefore exceptionally 
high. Hence, upon nearly all air 
transport routes only a portion of the 
self-costs or expenses can be covered 
with actual receipts. In the year 1926 
the sources of the monies received 
by the air transport organizations 
giving the percentage derived from 
each source are given in Table 4, on 
page 24. 

The comparatively better coverage 
of the expenses in the United States 
and in England, as compared to 
France and Germany, is due to the 
fact that because of the generally 
better economical conditions and the 
more favorable geographical pre-re- 
quirements for the air transport sys- 
tem, such as_ greater distances, 
through-routes over land and water 
as for instance Paris to London, the 
tariffs could be placed higher. Thus, 
in England the air passenger rate 
per person km. is 4.79 to 6.42 cents, 
in the United States 8.09 cents and in 
Germany 3.33 cents. A balancing of 
the expenditures and receipts can be 
effected at the present only by way 
of the air mail service. In Germany, 
for example, the rate for air mail 
letters weighing up to 20 grams or 
0.7 oz. is 5.95 cents. Figured for an 
average distance of 500 km. or 312 
miles, this would be $5.95 per ton 
km. 

An analysis of the self-costs in air 
transport shows that a large portion 
of it applies to the payment and 
maintenance of the airplanes. Fora 
larger air transport system, the costs 
distribute themselves as follows in 
per cent: feeder service to air port, 
4.3; maintenance of airplanes, 19.5; 
fuel, 14.2; pilot and flying premiums, 
8: other variable costs, 6.8; interest 
on operating material, 2.8; interest 
on airports, 3.6; payments, etc., 25.8; 
central or head organization, 7.2; 
flying management and airport, 7.8. 

According to Director O. Merkel 
of the Deutsche Luft-Hansa, an eco- 
nomic success may be expected of the 
air transport business within the 
next 5 to 10 years, in spite of these 
present very unfavorable operating 
conditions. Several companies have 
already succeeded in reducing the 
above-named self-costs as much as 
$1.25 per ton km and in increasing 
their actual receipts. In the Deutsche 
Luft-Hansa the self-costs or expen- 
ditures were about $1.19 per ton km. 
in the year 1927, and their receipts 
about 30 per cent of this. The 
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French companies Air Union, and 
Societe Generale de Transport 
Aerien, had expenditures of $1.06 and 
$0.89 per ton km. The advances 
which have been made annually in 
the direction of decreasing the ex- 
penditures, have in part been sur- 
prisingly large. The English organi- 
zation, Imperial Airways, Ltd., could 
reduce its self-costs of 1926-1927 
21 per cent as compared to the pre- 
ceding year. The Dutch concern 
Koninklijke Luchtvaart Maatchappij 
had the following self-costs or ex- 
penditures since 1922: 


Year Per ton km. 
1922 $1.92 
1923 .. 1.21 
1924 0.90 
1925 0.73 
1926 0.53 


There are undoubtedly many pos- 
sibilities of increasing the econo- 
mies of operating air transport 





Popular Aviation will en- 
deavor, each month, to 
present to its readers an 
article taken from one of 
the leading European pub- 
lications, in the belief that 
foreign opinion on the vari- 
ous problems connected 
with aviation will be inter- 
esting. Bear in mind that 
the publication of these 
articles will in no sense 
mean an endorsement of 
the opinions set forth. We 
leave the matter of draw- 
ing conclusions to our 
readers. 





systems, as for example, by way of 
reducing the purchasing costs of op- 
erating equipment, therefore also of 
the insurance rates on the entire 
capital service; by improvements in 
airplanes and motors so that the 
maintenance and overhauling is les- 
sened and simplified; by increasing 
the receipts in adapting the air 
transport service to the transport re- 
quirements; by expanding the han- 
dling of freight or mail, which items 
are in a situation to bear high trans- 
portation rates, and by a better utili- 
zation of the ground equipment 
through an increase in air traffic, 
combining air and night service, and 
other schemes. Further means to- 
wards making air transport a busi- 
ness success are the utilization of the 
latest developments in airplane and 
air motor engineering, acquiring the 
latest in operating and transport 
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knowledge, adjusting the air trans- 
port system rationally to the ex- 
pected certain limits of the field, con- 
sidering the various characteristics 
of the air transport service such as 
distance between various routes, etc., 
all which items should be considered 
as a unit to make commercial avia- 
tion a success.* 

*These facts have been adapted from an article 
by K. Ruehl in the Zeitschrift des Vereines 


Deutscher Ingenieure of July 28, 1928, pp. 1059- 
1060. 
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French Air Regulations 
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Flyers in France must keep an 
altitude of 500 meters or more above 
populous districts of whatever size, 
according to air regulations now 
effective in France. 

Aircraft flying over inland navi- 
gable channels (streams, rivers, ca- 
nals or lakes) and their dependencies 
shall be subject to the general rules 
for air traffic. 

Except in alighting or taking off, 
aircraft in flight shall remain at such 
height as to enable them to alight 
out of the way of the subjacent 
river-craft and in no case shall they 
impede the free movement of the 
latter. 

All aircraft in contact with the 
water shall conform to inland river- 
craft and shall be subject to the rules 
governing such craft. 

Taking off or alighting at night, 
save in the case of extreme necessity, 
may be effected only on such of these 
areas as are specially designated for 
the purpose. 

Aircraft may not take off unless it 
has sufficient space available to fly 
at a height of not less than fifty 
meters above the nearest obstruction 
and to remain continually at a dis- 
tance of not less than 200 meters of 
any river craft in the direction of 
flight and not less than fifty meters 
in a transversal direction. 

In foggy weather such as to pre- 
clude horizontal visibility at a dis- 
tance of more than 400 meters, air- 
craft are prohibited from taking off 
except in case of extreme necessity. 

Aircraft flying over populous dis- 
tricts shall conform to the following 
rules: 

No populous district of whatever 
size, no place frequented by a gather- 
ing of people, such as a beach, hippo- 
drome, stadium, etc., shall be flown 
over at a height of less than 500 
meters. 

Towns of 10,000 to 100,000 in- 
habitants shall not be flown over at 
a height of less than 500 meters for 
multi-motored aircraft and 2,000 
meters for single-engined machines. 
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The -Amateur Aerial 
_ “Photographer ~~ 
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The city of Boulder, Colorado, from the 


O extensively and effectively has 
the photographic industry edu- 
cated the American public to the 

joys of securing on films the records 
of outings, the smiling youngsters, 
and the beauties of nature that sel 
dom do we fail to include a small 
camera in our equipment when we 
climb into an automobile, board a 
train or embark on a ship for jour 
neys of a recreational nature. The 
Sunday afternoon motor-picnic is 
sufficient excuse to pack the camera 
in the basket along with the sand- 
wiches, devilled eggs and angel food 
rake. 

With the airplane coming into in- 
creasing prominence for recreation, 
as well as business, it is not unlikely 
that the amateur photographer will 
strap a camera over his shoulder 
when he climbs into the cock-pit of a 
plane for a hop of a few miles in the 
air, and will desire to record what he 
sees from the air on the films so that 
prints may be included in the “snap- 
shot album.’”’ What may he expect 
from his efforts and how should he 


1andle his camera when in the air? 

Admitting from the start that the 
photographs obtained 
through the use of high priced equip- 
ment in the hands of expert photog- 
raphers, regardless of whether the 
picture is taken on the ground or 
from the air, we also must admit that 
the amateur, with his cheaper equip- 
ment may obtain results from the air 
just as satisfactory to him as he is 
able, with the same equipment, to 
get on the ground, providing he 
observes a few simple rules and uses 


dest are 


common sense. 

From J. Winton Lemen, an ama- 
teur aerial photographer who has 
since developed into an expert, comes 
the assertion that his first experi- 
ences with aerial photography were 
accomplished with an _ ordinary 
camera and that he obtained results 
that were surprising. As he in- 
creased his knowledge of “‘shooting”’ 
pictures from the air, he developed 
special equipment of his own design- 
ing which has bettered the results 
and he has become widely known in 


Denver and the Rocky Mountain 
region for the excellence of his work. 
He is a staff photographer on the 
Denver Rocky Mountain News and 
what he has learned should prove of 
assistance to any person who desires 
to record his aerial journey with a 
“amera. 

“The amateur photographer, with 
his ordinary camera, has two things 
to watch,” he explained. “First is 
the vibration of the aircraft engine, 
and second is the powerful blast of 
air that sweeps back from the pro- 
peller. If these two factors are con- 
sidered and allowances made for 
them, there should be little difficulty 
in getting a picture that will prove 
satisfactory. One need not worry 
about distance, if he is above 400 
feet, and a fixed focus lens will do 
the work. In other words, set your 
camera on ‘infinity’ and the images 
will be in focus regardless of from 
what height the picture is taken— 
just so it is above 400 feet. 

“They would be in focus under 400 
feet, but the ground speed would be 
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so great that the images would be 
blurry unless the camera was 
equipped with a very fast shutter. 

“T never take a picture unless the 
sun is shining, for it usually is a 
waste of effort. It is possible to get 
pictures without sunlight, but one 
will be disappointed in the results. 
Also it is best to take them when 
the sun’s rays are slanting in order 
to obtain sufficient shadows as to pro- 
vide some relief to the picture. 
Shooting at noon, for example, gives 
you a flat picture in which none of 
the images stand out in prominence. 

“For my work I use a camera 
which will permit shutter speeds of 
300th of a second. Such a speed 
overcomes blurriness when taking 
pictures below 400 feet. I use a 
medium stop. I should advise the 
amateur to set his camera on its fast- 
est speed and stop it down to F.11, 
cr apertures of similar size. 

“There is one thing necessary, and 
that is to hold tight to the camera 
lest the wind blow it out of your 
hand. 

“Because of the vibration of the 
engines, I find it best to always ask 
the pilot to throttle down when I 
get ready to take a picture, and then 
[ wait a few moments until the 
vibration has ceased and the plane is 
soaring quietly and smoothly along. 
Vibration is likely to make the pic- 
ture blurry and the heavy blast from 
the whirling propeller makes it dif- 
ficult to hold the camera in position. 

“One doesn’t find difficulty bring- 
ing the object into the photographic 
field, because he is so high in the air, 
and I seldom pay any attention to the 
view finder—merely sight along the 
length of the camera box. I have 
equipped my camera with a small 
brass cylinder in which are two 
crossed lines and I can look down this 
cylinder to find my image if I think 
it is necessary. 

“T would advise against using a 
camera with bellows, if possible, for 
the wind plays havoc with the bel- 
lows and is likely to ruin a good pic- 
ture. If you haven’t a box camera, 
try to hold the camera in a position 
protected from the wind.” 

Mr. Lemen calls his camera his 
“Apple Box.” Almost any amateur 
who is handy with saw, hammer and 
plane, can construct one, for it is 
merely a square box with the lens at- 
tached to one end and a plate holder 
to the other, and light proof. The 
lens is inserted back about two 
inches into the box so that the wind 
cannot reach it when the box is 
pointed over the side of the plane. 
Two stout handles insure a firm 
grasp on it, and the release cable is 
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attached to one of the handles where 
it can be quickly worked with the 
thumb. 

It is not good technic, says Mr. 
Lemen, to permit a portion of the 
airplane’s wing to show in the pic- 
ture. But the amateur cannot expect 
to have everything in his favor un- 
less the pilot is accommodating and 
will “kick” the ship around to permit 
clearance. Even with an accommo- 
dating pilot, it is sometimes imprac- 
tical and unsafe for him to accom- 
modate the photographer. 

“Not long ago, I took a trip over 
the mountains,” explained Mr. Le- 
men, “to get pictures of famous 
peaks from the air. The pilot al- 
ways had accommodated me, but on 





J. Winton Lemen, aerial staff 


photographer for the Rocky 


Mountain News. 





this trip he dared not, for the air 
was choppy and the pilot had to con- 
sider the safety of the ship and of 
ourselves. We climbed to 17,000 
feet and he concerned himself en- 
tirely with the navigation of the 
plane. I had to ‘shoot’ when and 
how I could. He dared not throttle 
down the motor or swing around just 
when and where I wanted him to. I 
got some excellent pictures of the 
scenery, anyway, but some of the 
prints showed portions of the wings 
of the plane. 

“That was one of the roughest 
photographing trips I ever have 
taken. ‘Once the plane hit an up- 
ward current of air and I found my- 
self down in the bottom of the ship. 
Then we struck a down current, and 
I apparently went up in the air as 
the plane dropped from under me. I 


was strapped in, but had not been 
sitting tightly in my seat because I 
was concerned with getting my pic- 
tures and had half risen out of the 
seat. 

“My first experience with aerial 
photography was also my first ride in 
a plane. A picture of a parachute 
jump was wanted, so I grabbed my 
ordinary camera and went up in an- 
other plane. I was so much con- 
cerned with getting the picture, that 
I didn’t get any thrill out of the ride. 
I had to take another trip to find out 
what a ride in an airplane felt like. 
Incidentally, the picture I took was 
a dandy. 

“My most thrilling trip was when 
I was sent along with other newspa- 
per men to assist in the search for 
the Lamar bank bandits who had 
shot and killed four men and were 
believed to be cornered in western 
Kansas. We made the trip in a cabin 
plane and were out for a couple of 
days. We knew that among the au- 
tomobiles we could see from the air, 
was one supposed to contain the 
bandits—which one, nobody knew. 
What if we should happen upon the 
bandits and they should open fire on 
us? Once we saw a suspicious car 
and circled it. It stopped and some 
of the occupants got out and flagged 
us down. We circled several times 
to make them out, if possible. and 
landed in a field nearby. We had 
guns drawn and waited for the 
motorists to approach us. It turned 
out that they were deputy sheriffs 
and not bandits. 

“The bandits never were caught 
and I never got my picture.” 


seveeeeeeeene FUROEEEOOPOEREONDORESEESOOREEAAEOOEEREEOROOEEEOEODESREREOR ERE ENEOES 


Aerial Tax Assessing 


Another application of weapons- 
of-war turned to profitable peace- 
time use is demonstrated by the new 
system of making taxation maps as 
used in the State of Connecticut, 
E. R. Polley of the Fairchild Aerial 
Surveys reports. The airplane, Mr. 
Polley notes, is used to spot tax 
dodgers in much the same way it was 
used to locate enemy trenches in the 
late war. 

The plane, flying a mile high over 
city or town takes photographs with 
a specially constructed aerial camera. 
This remarkable’ device, which 
weighs less than the average twelve- 
year-old boy and costs more than a 
high class automobile, obtains pho- 
tographs at high altitudes which 
show every square inch of a town, 
every lot and parcel of property, 
every building, sidewalk and tree. 
Absoluteiy nothing, according to Mr. 
Polley, can escape its eagle eye. 
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A Sabena Line Handley-Page flying over the low country near Brussels. 


N these days of trans-Atlantic 
DP aignee expeditions to the two 
Poles and other record breaking 
achievements in the aeronautical 
world one hears little of what is 
going on among smaller nations in 
the development of aviation. Yet in 
many instances, though perhaps un- 
noticed through lack of big publicity 
that follows the establishment of a 
new record or some outstanding 
achievement, the smaller nations 
have developed systems of airways 
that are worthy of attention and are 
of interest to those who follow the 
activities of the other fellow. Bel 
gium is one of the smallest nations 
of Europe and yet has developed a 
system of airways both in Europe 
and in Africa which, though not 
large, are of interest. This is 
especially true of their efforts in the 
Belgian Congo. 

Before one can give a description 
of Belgian civil aviation one must 
properly make the division between 
their air systems in Europe and 
those in the Belgian Congo, for, 
while they are both operated by the 
same organization, the scope of their 
activities differs in many respects 
All of the Belgian civil air lines are 
operated by the Société Anonyme 
Belge d’Exploitation de la Naviga 
tion Aérienne which is more popu 
larly known as the Sabena Line, the 
name being composed of the first 
letters. This company was formed 
in 1922 and is supported partially by 
private interests and in part by the 
Belgian Government which gives 
them an annual appropriation, al 
though the Belgian Government does 
not grant large subsidies, as do 


some of the Governments of Europe, 
for the maintenance of air lines. 
The operation of the Sabena is con- 
trolled by the Ministére des Trans- 
ports et Communications, there 
being, as in France, no Air Ministry 
in Belgium. The Sabena is under 
the immediate supervision of Major 
General van Crombrugge whose posi- 
tion is that of Directeur Générale 
de l’Administration de _ l’Aéro- 
nautique and whose headquarters 
are in Brussels, in which city are 
likewise the headquarters of the 
Sabena Line. 

For a small country whose total 
area amounts to but 11,752 square 
miles, one finds a surprising amount 
of commercial activity in Belgium. 
The Brussels airport, known as 
Haren, is always the scene of much 
activity especially during the sum- 
mer months when the services are 
augmented and while not as large as 
some of the foreign airports it is 
comparable with some of the best 
with its equipment and operation. 
Though many of the commercial 
planes that arrive at and depart 
from this field bear the identifica- 
tion marks of foreign nations on 
their wings and fuselages, the planes 
of the Sabena Line carry their share 
of the air traffic that uses their prin- 
cipal airport. The Belgians have 
not developed air lines in Europe 
very extensively since all of their 
border countries have at the same 
time large air developments and fur- 
ther exploitation would be _ super- 
fluous. The development of the 
Sabena Line followed closely that of 
their competitor nations and their 
planes were operated at the outset 


between Brussels and London in con- 
junction with the English Imperial 
Airways Service. At one time Bel- 
gian planes called at Strasbourg 
from Brussels but this service was 
later discontinued. They eventually 
extended their lines radiating from 
Brussels so that they called at Rot- 
terdam in Holland and Basle in 
Switzerland but these two routes are 
now taken over by the Dutch K. L. M. 
service. In April of this year the 
Sabena Line inaugurated her service 
between Brussels and Cologne and 
her present routes now include this 
as well as lines between Brussels and 
London, Brussels and Antwerp and 
Brussels and Ostend. The operation 
of these services is so arranged as 
to allow connections with the Ger- 
man lines at Cologne or the foreign 
lines that call at Brussels. These 
connecting routes now make it pos- 
sible to fly from Brussels to Berlin, 
via Cologne, in five hours and a half, 
and to Copenhagen by connection 
with the Dutch service at Brussels 
in six hours. Prague is but seven 
hours by connecting air lines from 
Brussels and most of the important 
cities on the Continent can now be 
reached by the air line from Brus- 
sels through corresponding lines. 
Among the principal foreign lines 
that call at the Brussels airport are 
the Imperial Airways who operate a 
service between London-Brussels and 
Cologne as well as a summer service 
to Ostend. The French S. G. T. A. 
Line (Société Générale de Transport 


Aérien formerly Farman Line) 
operating from Paris to Amsterdam 
calls here as well as the Dutch 


K. L. M. Line which has in addition 
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to the Amsterdam-Rotterdam-Brus- 
sels-Paris service, a service between 
Amsterdam-Rotterdam-Brussels and 
Basle. An idea of the activity of the 
Brussels field can be obtained from 
the following figures covering April 
and May of this year which are in 
advance of the summer season when 
activity is greater. (See Table 1.) 
Belgian planes including those 
used in the Belgian Congo have to 
date carried a total of 16,924 passen- 
gers, 215,500 kilograms of freight 
and 145,000 kilograms of mail. The 
partial tabulation (Table 2) of pas- 
sengers for the first part of this year 
is interesting inasmuch as it shows 
who uses the planes that call at Bel- 
gian airports and it must be remem- 
bered that English, French and 
Dutch planes use these airports. 
The principal civil airports in Bel- 
gium are those at Brussels, Ostend 
and Antwerp (Deune). The Haren 
Field of Brussels, which is located 
just outside of the city in Evére, is 
the most important and is used both 
as a military and commercial air field 
and with the exception of Ostend 
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where the Imperial Airways planes 
call during the summer months, it is 
the only field used by foreign planes. 
At present new buildings are being 
built which when completed will add 
greatly to the improvement of the 
airport. At Ostend likewise, im- 
provements are being made so as to 


Table 1 
April, 1928 


Planes Passengers Freight Post 
Departures .. 265 962 29,410 kgs. 2303 kgs. 
Arrivals ... 264 929 29,044 kgs. 2734 kgs. 
May 
fo ee 374 1306 35,959 kgs. 3577 kgs. 
Arrivals .. io ae 1289 37,945 kgs. 3955 kgs. 
Table 2 
1928 
Jan. Feb. March April 
CC ee 29 48 75 102 
Dutch ee 200 293 430 
English isin ides Soni Leo li 102 146 221 350 
French .. ion eieeeese Tae 133 227 297 
OEE oc cccwecadendoesan 29 25 86 145 





Rear view of Handley-Page W-8 
Plane used in the Sabena Line 
service between Brussels and 
Cologne—Accommodations for 
twelve. 





handle seaplanes and serve as a 
marine airport. There are also 
other fields used principally for 
military purposes located at Gos- 
selles (Charleroi), Courtrai, Diest, 
Liége, Nivelles and Tirlemont. Three 
other auxiliary air fields used by the 
military service but at which no per- 
sonnel is maintained are located at 
Beverloo, Brasschart and Elsenborn. 

Adjacent to the Haren Field of 
Brussels is the aircraft plant of the 
Société Anonyme Belge de Construc- 
tions Aéronautiques, often referred 
to as the SABCA plant. This organ- 
ization is closely related to the 
Sabena and most of the planes used 
by the Sabena Line are built in this 
plant. They are principally engaged 
in the construction of De Havilland, 
Handley-Page, Nieuport-Delage, 
Avro, Avia and Ansaldo planes for 
the Belgian Government which are 
built under license from those com- 
panies. Most of these planes are 
built for the military services while 
the Handley-Page planes are built 
for use on the Sabena Line both in 
3elgium and Africa. Three of their 
engineers have designed and con- 
structed several light planes that 
have proven successful. While Hand- 
ley-Page planes are used on the 
longer routes of the Sabena in 
Europe as well as Africa, Fokker II 
planes are used on the shorter routes 





A Fokker Il used by the Sabena 
Line on the Brussels-Antwerp 
service. It has accommoda- 
tions for four passengers. 
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Side view of Handley-Page in 
the Sabena Line service. These 
planes are built under license in 
a plant adjacent to the Brussels 


Field. The same tyfe, with 
three motors, is used in the 
Congo. 





in Belgium such as from Brussels to 
Antwerp. Another aeroplane 
struction company is the Zacco plant 
whose appellation is made up of th 
first letters of the name Zeebrugge 
Aeronautical Construction Co. 
whose plant is located in Brussels 
Their output consists principally of 
light planes while a small military 
plane has also been produced by this 
plant. The Compagnie Aérienne 
Belge, another commercial air com- 
pany, devotes its activities to aerial 
photographic work both in Belgiun 
and in the Congo. 

In the Belgian Congo, the develop 
ment of commercial air lines is more 
extensive and while a comparatively) 
recent development its operation has 
been very successful. The Belgian 
Congo is a vast territory which be- 
came a Belgian Colony in 1908 and 
whose total area amounts to 909,654 
square miles or about eighty times 
the area of Belgium. The territory 
of the Belgian Congo is bordered on 
the north by French Equatorial 
Africa and the Anglo Egyptian 
Soudan. To the east lies Kenia and 
the Territory of Tanganyika which 
before the war was a German posses- 
sion and is now British. To the 
south is Angola and Northern 
Rhodesia and it is interesting to note 
that the British have been making 
efforts towards developing airways 
in Rhodesia for several years. West 
of the Belgian Congo is Angola ex- 
cept for a small strip of coast on the 


con- 


and 


the mouth of the 

Congo River at which the 

town of Boma is located. 
Travel in this equatorial country 


Atlantic Ocean at 


seaport 


has always been at best an arduous 
undertaking and often a trip between 
two towns four hundred miles apart 
requires from three to four weeks of 
travel that leads through hilly and 
mountainous country as well as vast 
forests and jungles. The total white 
population amounts to approximately 
11,000 many of whom are engaged 
in the exploitation of the principal 
industries lumber and the 
mining of copper and other valuable 
minerals which is carried on exten- 
sively. Most of the important towns 
in this vast territory are situated far 
into the interior and the chief con- 
necting link with Belgium and the 
of Europe is by way of Boma 
steamers from Antwerp ar- 
Travel from Boma to such 
towns as Stanleyville, Leo- 
Elisabethville, however, 


such as 


rest 
where 
rive. 

distant 
poldville or 
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usually involves trips lasting over a 
period of weeks. 

The Sabena Line of Belgium in 
1923 backed by the Belgian Govern- 
ment and certain private societies to 
the extent of 6,000,000 Belgian 
francs began the development of a 
system of airways which is now 
creating much interest among other 
nations who have African posses- 
sions. As a result of their efforts 
during the past five years they have 
established a system of airways that 
operate in conjunction with the ar- 
rivals and departures of the steamers 
of the Compagnie Belge Maritime du 
Congo at Boma. Despite many 
obstacles that had to be overcome the 
operation of these airlines is now 
carried on with as much efficiency 
and regularity as the air lines in 
Europe. Because of the mountainous 
character of much of the country 
and the vast jungles over which 
planes would be required to fly there 
was at first much difficulty in finding 
suitable locations for flying fields 
and emergency landing places. The 
Equator runs through this country 
and the operation of air lines must 
reckon with the burning tropical sun, 
seasonal tornados and the heavy tor- 
rential rains during the rainy season. 
In 1925 the Belgian Government sent 
out several missions to survey the 
country with the development of 
further air lines in view, particularly 
in the directions of the Nile and the 
Sahara. 

The first efforts of the 
Line in the Belgian Congo were the 
establishment of an air service from 


Sabena 





The Prince Henry of the Im- 
perial Airways of London being 
refueled at Brussels before con- 
tinuing to Cologne. 
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the Lower Congo to the Province of 
Kantanga. In 1925 the line from 
Leopoldville to Luebo was inaugu- 
rated and in 1926 it was extended 
to N’Gule near Elisabethville. Dur- 
ing 1927 air service between Boma 
ind Elisabethville began while on 
December 14th last planes began fly- 
ing from Luebo to Tshikapa. Other 
developments took place and now a 
regular system of continuous air 
services operates between the sea- 
port town of Boma and the principal 
nland towns. 


The principal and longest air line 
now operating in the Congo is the 
line from Boma to Elisabethville and 
the trip is completed in three stages 
which includes a total of eighteen 
hours flying over a distance of 2,050 
kilometres. Together with time 
taken out for stops for connections 
with other lines the trip requires six 
lays. An example of how this service 
is operated is shown by their air 
schedule for last April. The steamer 
for Boma left Antwerp on April 10th 
arriving at Boma on the 26th. On 
the 27th the Sabena plane left Boma 
ind flew as far as Leopoldville mak- 
ng stops at Matadi and Thysville. 
At Leopoldville one can take a plane 
to Coquilhatville a distance of 735 

lometres that requires a flight of 

x and a half hours. On April 30th 

e plane flew to Luebo making stops 
t Bandundu Dima Kwili), and 
Port Franequi (Ilebo). At Luebo 


ne can change for a plane to from Europe as well as the trans- 
Table 3 

Month Passengers Mail Freight Distance 
November, 1927 64 2780 kgs. 68 kgs. 13,560 kms. 
De cember, 1927 81 2300 “* Te 11,160 = 
January, 1928 132 1750 “ 130“ apa re 
February, 1928 vo aa * S336“ 17,640 
April, 1928 119 1440 “* 360 “ 17,760 “ 
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Tshikapa a distance of 160 kilo- 
metres requiring an hour and a half 
or to Lusambo which is a flight over 
a distance of 325 kilometres with 
three and a quarter hours in the 
air and a stop at Lulabourg. On the 
first of May the plane continued on 
its trip to Elisabethville, stopping at 
Kanda Kanda, Kamina, Bukama and 
finally N’Gule near to Elisabethville. 
Thus it can be seen that this net- 
work of air lines all correspond with 
each other in weekly and _ twice 
weekly services between the principal 
inland towns and the port of Boma 
with the result that travel to and 
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A French Farman “Jabiru” at 
Brussels where it stops enroute 
from Paris to Amsterdam. The 
French line uses both single and 


four motored “Jabiru” flanes; 
this one is equipped with a 500 
h. p. Hispano-Suiza. 





portation of mails and freight is 
greatly accelerated. 

The planes on these lines are well 
patronized for there is always a de- 
mand for their services among the 
white population. Mail and freight 
are likewise carried in sizeable quan- 
tities. The tabulation (Table 3) of 
figures that cover the activities of 
the Sabena in Africa for several 
months in this and last year shows to 
what an extent this traffic is car- 
ried on and it must be remembered 
that the planes have accommodations 
for fourteen passengers and do not 
fiy daily. 

In November of 1927 Sabena 
planes carried passengers, mail and 
freight over the Congo for a total of 
113 hours in the air. In December 
of the same year the flying time was 
$3 hours. In February of 1928 the 
planes flew for a total of 147 hours 
over their regular routes while April 
of the same year saw 148 hours of 
air travel in this Belgian Colony. 

The principal air field of the 
Sabena service in the Congo is at 
Leopoldville. Here there is a field 
of 250 acres where hangars of mod- 
ern brick construction have been 
built large enough to accommodate 
eight tri-motor Handley-Page planes. 


(Continued on page 120) 





Fokker II Monoflanes used for 
short distances by the Sabena 
Line at Brussels. 
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Aircraft Operation Laws 


* A LL persons concerned with the 
A operation of aircraft for 

commercial purposes agree 
that regulations must be kept at 
once uniform and as simple as pos- 
sible. Some states have adopted the 
“uniform State law,” promulgated 
by the American Bar Association but 
with variations, thereby indicating 
definitely even this early that no 
group will accept a “uniform” regu- 
lation merely because another group 
has so designated it. 

Yet serious efforts are being 
made, both by the Department of 
Commerce and others interested, to 
bring about simplification of rules 
and laws respecting private planes 
and commercial aircraft operating in 
both inter-state and intra-state com 
merce. In this they are not inter 
ested in “states’ rights” as a prin- 
ciple, but rather in an effective and 
harmonious means of control. 

Before proceeding with a discus 
sion of what has been undertaken in 
this direction, however, it may be in- 
teresting to consider briefly what 
has been done in the various states. 
A “uniform state law of aeronau- 
tics“ has been adopted, and is still 
in force, in some states and terri- 
tories. In Michigan it has been sup- 
plemented by regulatory legislation 
The regulatory provisions added to 
the uniform state law as adopted in 
Hawaii were superseded by the Fed 
eral Air Commerce Act of 1926. 

At this writing, according to in- 
formation compiled by Mr. Frank 
McKee, aviation director for the 
California Development Association, 
looking toward drafting a compre- 
hensive regulatory law by the Cali- 
fornia legislature, the following 
states have passed no laws affecting 
aircraft: Alabama, Arizona, Geor- 
gia, Illinois, Iowa, Massachusetts, 
Mississippi, Missouri, Montana, 
Nebraska, Nevada, New Hampshire, 
New Jersey, New Mexico, New York, 
North Carolina, Ohio, Oklahoma, 
Rhode Island, South Carolina, South 
Dakota, Tennessee, Texas, Virginia, 
Washington, West Virginia and 
Wyoming. 


Delaware, Idaho, Indiana, Mary- 


land, Michigan, North Dakota and 
Utah have adopted the Uniform state 
law, with minor variations. 

Oregon has adopted two laws on 
the general subject while the follow- 
ing have on their statute books one 
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law each pointing toward regulation: 
Arkansas, California, Colorado, Con- 
necticut, Florida, Kansas, Louisiana, 
Maine, Minnesota, Pennsylvania, 
Vermont, Wisconsin and Kentucky. 

As a point of departure, the uni- 
form state law should be put down 
as probably the one piece of legisla- 
tion more to the point and more 
simple in its application than any 
other. It will serve as a reference 
for states having no laws and indi- 
cate to some of them a means for 
avoiding later difficulties. It follows: 
AN ACT CONCERNING AERO- 

NAUTICS AND TO MAKE 

UNIFORM THE LAW WITH 

REFERENCE THERETO 
Be it enacted— 

Section 1. (Definition of terms.) 
In this Act “aircraft” includes bal- 
loons, airplanes, hydroplanes and 
every other vehicle used for naviga- 
tion through the air. A hydroplane, 
while at rest on water, and while be- 
ing operated on or immediately above 
water, shall be governed by the rules 
regarding water navigation; while 
being operated through the air 
otherwise than immediately above 
water, it shall be treated as an air- 
craft. 

“Aeronaut” includes aviator, pilot, 
balloonist, and every other person 
having any part in the operation of 
aircraft while in flight. 

“Passenger” includes any person 
riding in an aircraft but having no 
part in its operation. 

(The words “hydroplane” and 
“aeronaut” are erroneously used, ac- 
cording to official nomenclature. ) 

Sec. 2. (Sovereignty in space.) 
Sovereignty in the space above the 
lands and waters of State is declared 
to rest in the State, except where 
granted to and assumed by the 
United States pursuant to a consti- 
tutional grant from the people of the 
State. 

Note: Hawaii substitutes “Ter- 
ritory” for “State.” Both Hawaii 
and Michigan omit the words “pur- 
suant to a constitutional grant from 
the people of the State.” 

Sec. 3. (Ownership of space.) The 
ownership of the space above the 
lands and waters of this State is 
declared to be vested in the several 
owners of the surface beneath, sub- 
ject to the right of flight described 
in Section 4. 


Note: Idaho omits the words 
“subject to the right of flight de- 
scribed in Section 4”; deleted on 
amendment. 

Sec. 4. (Lawfulness of flight.) 
Flight in aircraft over the lands and 
waters of this State is lawful, unless 
at such a low altitude as to interfere 
with the then existing use by the 
owner, or unless so conducted as 
to be imminently dangerous to per- 
sons or property lawfully on the land 
or water beneath. The landing of an 
aircraft on the lands or waters of 
another, without his consent, is un- 
lawful, except in the case of a forced 
landing. For damages caused by a 
forced landing, however, the owners 
or lessee of the aircraft or the aero- 
naut shall be liable as provided in 
Section 5. 

Note: Utah adds “or damaging”’ 
after the word “dangerous.” 

Sec. 5. (Damage on land.) The 
owner of every aircraft which is op- 
erated over the lands or waters of 
this State is absolutely liable for in- 
juries to persons or property on the 
land or weter beneath, caused by the 
ascent, descent or flight of the air- 
craft, or the dropping or falling of 
any object therefrom, whether such 
owner was negligent or not, unless 
the injury is caused in whole or in 
part by the negligence of the person 
injured, or of the owner or bailee 
of the property injured. If the air- 
craft is leased at the time of the 
injury to person or property, both 
owner and lessee shall be liable, and 
they may be sued jointly, or either 
or both of them may be sued sepa- 
rately. An aeronaut who is not the 
owner or lessee shall be liable only 
for the consequences of his own neg- 
ligence. The injured person, or 
owner or bailee of the injured prop- 
erty, shall have a lien on the aircraft 
causing the injury to the extent of 
the damage caused by the aircraft 
or objects falling from it. 

Note: Utah adds “or damage” 
after the words “liable for injuries” 
and after the words “causing the in- 
jury.” There is also inserted “in- 
jury or” after the words “to the ex- 
tent of the.” 

Sec. 6. (Collision of aircraft.) The 
liability of the owner of one aircraft, 
to the owner of another aircraft, or 
to aeronauts or passengers on either 
aircraft, for damage caused by col- 
lision on land or in the air shall be 
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determined by the rules of law ap- 
plicable to torts on land. 


Sec. 7. (Jurisdiction over crimes 
and torts.) All crimes, torts and 
other wrongs committed by or 


against an aeronaut or passenger 
while in flight over this State shall 
be governed by the laws of this 
State; and the question whether 
damage occasioned by or to an air- 
craft while in flight over this State 
constitutes a tort, crime or other 
wrong by or against the owner of 
such aircraft shall be determined by 
the laws of this State. 

Sec. 8. (Jurisdiction over con- 

tracts.) All contractual and other 
legal relations entered into by aero- 
nauts or passengers while in flight 
over this State shall have the same 
effect as if entered into on the land 
or water beneath. 
(Dangerous flying a mis- 
demeanor.) Any aeronaut or pas- 
senger, who, while in flight over a 
thickly inhabited area or over a pub- 
lic gathering within this State, shall 
engage in trick or acrobatic flying, 
r in any acrobatic feat, or shall, ex- 
ept while in landing or taking off, 
fly at such a low level as to endanger 
the persons on the surface beneath, 
r drop any object except loose wa- 
ter or ballast, shall be 
guilty of a misdemeanor and pun- 
shable by a fine or not more than 
$500 or imprisonment for not more 
both. 


sec. 9. 


loose sand 


than 1 year, or 


Note: Idaho sets the penalty as 
$100, or 6 months, or both. Mary- 
land sets penalty at $1,000 or 6 


months or both. Nevada makes the 
mprisonment 6 months. In South 
Dakota the fine is $1,000 and impris- 
onment 6 months. Utah adds “loose 
sheets of paper” after “water” and 
sets the fine at $300 and the impris- 
onment 6 months. Vermont’s fine is 
$100. Hawaii adds “or paper hand- 
bills” after “ballast” and sets the fine 
at $1,000. 

Sec. 10. (Hunting from aircraft 
a misdemeanor. Any aeronaut or 
passenger who, while in flight within 
this State, shall intentionally kill or 
attempt to kill any birds or animals 
shall be guilty of a misdemeanor and 
punishable by a fine for not more 
imprisonment for 
not more than or both. 

c. 11. (Uniformity of interpreta- 
tion.) This Act shall be so inter- 
preted and construed as to effectuate 
its general purpose to make uniform 
the law of those States which enact 
it and to harmonize, as far as pos- 
sible, with Federal laws and regula- 
tions on the subject of aeronautics. 

Note: Nevada adds at the end of 


than ( ) or by 
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this section: “It shall not be inter- 
preted or construed to apply in any 
manner to aircraft owned and oper- 
ated by the Federal Government.” 
Hawaii adds “and Territories” after 


“States.”” Michigan omits this sec- 
tion. 
Sec. 12. (Short title.) This Act 


may be cited as the Uniform State 
Law for Aeronautics. 

Sec. 13. (Repeal.) All Acts or 
parts of Acts which are inconsistent 
with the provisions of this Act are 
hereby repealed. 

Sec. 14. (Time of taking effect.) 
This Act shall take effect ( gg 

California and some other states, 
in laws not following the above test, 
have provided that their statutes 
shall be automatically repealed with 
the passage of legislation by Con- 
gress “to control and direct the op- 
eration of all air craft over all of the 
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all of the territory and territorial 
waters of the United States, at which 
time the provisions of this act shall 
automatically cease and become void, 
all aircraft operating within the geo- 
graphical limits of the State of Cali- 
fornia shall be governed by the 
provisions hereof.” 

The act also provides that, “No 
aircraft shall be flown from any point 
to any point in this State unless said 
aircraft is registered as provided by 
Section 3 of this Act relative to the 
registration of aircraft and the li- 
censing of aeronauts; provided, that 
the said non-resident shall secure spe- 
cial authority from the superintend- 
ent of the motor vehicle department 
before any exhibition flight.” 

Concerning the apparent incon- 
sistency between the state and fed- 
eral law, Mr. Webb remarked that in 
a construction of the provisions of 
a statute the intent of the legisla- 





Police plane used by the air 


board of San Diego 


contro] 





territory and territorial waters of 
the United States.” Some are of the 
opinion the states affected thus waive 
their sovereignty respecting regula- 
tion of air travel in favor of the na- 
tional congress, yet a recent opinion 
from U. S. Webb, attorney general 
for California, held that the Air 
Commerce Act of 1926, chapter 344, 
44 Statutes 568, is concerned with 
inter-state commerce, excluding in- 
tra-state commerce, and therefore 
does not nullify the state laws. 


The California law said in part: 
“It is hereby determined that until 
the Congress of the United States 
passes legislation to control and di- 
rect the operation of all aircraft over 


ture consistent with reason and logic 
should govern, as it has been held 
that an intent which Is illogical or 
obscure may not be attributed in 
such construction. “It therefore 
appears,” he said, “that Section 13 
of the California statute was _ in- 
tended to operate until the Congress 
of the United States saw fit to legis- 
late upon the entire subject of air- 
craft and aeronauts operating over 
all the territory and territorial wa- 
ters of the United States. An exam- 
ination of the Air Commerce Act of 
1926, passed by Congress, discloses 
the fact that jurisdiction was not 
assumed over aircraft or aeronauts 
operating wholly within the state.” 

By the omission of the Air Com- 
merce Act to assume jurisdiction 
over internal or intra-state com- 
merce, or over aircraft operated for 
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pleasure, he pointed out, Congress 
expressly and “properly” leaves free 
to the different states the right to 
regulate aircraft and pilots operat- 
ing within a given state and not 
crossing any of its territorial bor- 
ders. Therefore, the act did not 
include all aircraft, and therefore 
the California state law, and those 
others carrying a similar nullifica- 
tion clause, remains in force. 

There is nothing peculiar in Cali- 
fornia’s law. It provides that a li- 
cense shall be issued to a pilot by the 
superintendent of the motor vehicle 
department either on examination or 
recommendation of some qualified fly- 
ing association or other organiza- 
tion. In any case, however, the ap- 
plicant must be able to pass the tests 
required by the Army or Navy for 
military aviators. The licensee must 
be 19 years old. Licenses are divided 
into three classes—those to operate 
spherical balloons, those to operate 
dirigibles and those to operate air- 
planes or heavier-than-air machines. 
The superintendent may revoke a 
permit for any cause which he deems 
sufficient. 

Arkansas in her Act of Feb. 16, 
1927, created a State Honorary Air- 
craft Board which consists of three 
members, “one of whom shall be a 
Practical Business Man and two (2) 
qualified air pilots.” One of these 
members is required to be qualified 
in aeronautical designing and engi- 
neering. The Act in some detail de 
fines various terms and fixes the 
license fee at $50 a year for all com- 
mercial planes. Non-residents are 
not required to pay the $15 fee as- 
sessed private operators until they 
have been in the state fifteen days. 

Owners of all aircraft in Florida 
must pay a license fee of $100 a year. 
Florida makes no other unusual de- 
mands on flyers, however. Kansas’ 
law approximates that of Arkansas. 
Kentucky went most of the states one 
better when she set up a fund for 
use by the Air Board. The legisla- 
ture appropriated 2.2 cents per resi- 
dent to be used as an air fund. 

Louisiana adopted the viewpoint of 
protecting those who ride in a public 
airplane against loss through injury 
in her Act of June 26, 1926. It is 
known as a bill “to regulate the busi 
ness of carrying passengers for hire 
in airplanes, to require all persons, 
firms or corporations engaged in said 
business to furnish indemnity bonds, 
and to prescribe the punishment for 
violations of the provisions thereof.” 
Some of its sections will be of inter 
est. 

“Section 1. Be it enacted by the 
legislature of Louisiana, that it shall 
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be the duty of every person, firm or 
corporation engaged in the business 
of operating airplanes, whether as 
owner, lessee or otherwise, for the 
purpose of carrying passengers for 
hire in this State, to procure and 
execute an indemnity bond in the 
amount hereinafter provided with a 
good and solvent security company 
authorized to do business in this 
state, as surety, with the obligation 
running in favor of any person who 
may be injured in person or prop- 
erty, or otherwise suffer loss or dam- 
age by the operation of said aero- 
plane so used by said person, firm or 
corporation in said business in the 
state of Louisiana.” 

Section 2 provides that the bond 
shall be drawn in favor of the gov- 
ernor of the state to inure to the 
benefit of anyone injured. And in 
Section 4 one notes the “joker” .... 
if the said person, firm or corpora- 





More and more attention 
1s being drawn to the le- 
gal aspects of aviation. 
Those who are interested 
do not wish to see the 
chaotic conditions that ob- 
automobile 


different 


tain in the 
laws of the 
States. 





tion engaged in said business uses in 
said business only one aeroplane 
which is used or intended to be used 
for the purpose of carrying passen- 
gers for hire in this State, then the 
amount of said bond shall be the sum 
of $15,000, and for every additional 
such aeroplane that the said person, 
firm or corporation may so use the 
amount of said bond shall be in- 
creased by one thousand dollars.” 
This section fixing the bond is re- 
ported by at least one Department 
of Commerce official to have had the 
effect of discouraging aviation devel- 
opment in that state. It is not sug- 
gested that insurance for carrying 
companies should be abolished, but it 
is said this is a drastic measure of 
its particular type, since it deals in 
a “prohibitive” way with the small 
operator. 

Minnesota’s provisions carry par- 
ticular interest because of the detail 
into which they go in providing for 
structural strength requirements for 
airworthiness of planes. Some of 
these specifications may be of inter- 
est: 

To determine structural strength 
requirements, airplanes in Minnesota 
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are classed according to gross weight 
in pounds as follows: 

Class 1—Up to 2,500 

Class 2—From 2,500 to 4,000 

Class 3—4,000 to 7,500 

Class 4—7,500 to 13,000 

Class 5—Over 13,000 

The wing-truss analysis must show 
high and low incidence and inverted 
flight conditions, and the minimum 
load factors for such conditions, as 
when new, must be as follows: 


High Low Inverted Nove 
(lass Incidence Incidence Flight Dive 
l 6.5 4.5 2.5 2.0 
2 5.8 4.0 2.2 2.0 
3 5.2 3.6 2.0 2.0 
4 4.8 3.3 1.8 1.8 
5 4.0 2.8 1.6 1.6 


The fixed and movable control sur- 
faces, as when new, must be designed 
to withstand at least the following 
loads: 


Ailerons and hor ntal tail 

Class surfaces Ib. per sq. ft Vertical tail surfaces 
l 30 75 per cent of 
25 the load _ re- 
3 20 quired for hori- 
4 15 zontal tail sur- 
5 15 faces. 

Of particular interest are the 
power plane requirements, which 


specify that it must be equipped with 
fire wall or equivalent protection, car- 
buretor air intakes opening outside 
the fuselage and suitable drained, 
throttle control on multi-engines 
planes to permit individual and si- 
multaneous control, suitable ventila- 
tion for the engine compartments, 
gravity gasoline feed systems and 
for planes carrying passengers for 
hire adequate reserve gasoline sup- 
ply or a gauge indicating supply. 

For all airplanes other than sea- 
planes, Minnesota also requires them 
to meet the calculations of both the 
following formulae: 


Gross weight Gross weight 





xX equals 
Horsepower Wing area 200o0r 
less 
and 
Gross weight Gross weight 
— — equals 
Horsepower Wing area 300r 
less 


If either calculation exceeds the 
number specified, the plane must take 
off in 1,000 feet or less, climb at 
least 250 feet in first minute and 
land coming to a full stop without 
external aid within 1,000 feet. These 
tests are calculated on the basis of 
air of a specific weight of 0.07635 
and a wind velocity not exceeding 
10 m.p.h. 

Such requirements as these are 
isolated, however, and some of the 
states apparently await: federal regu- 


(Continued on page 120) 
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By Col. M. Garcia Granados 
Chief, Guatemala 


Michel Zuniga 
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Volcanic country over which Guatemala flyers will carry mail. 


the United States 
appreciate without per- 
experience the impor- 





of the Central American coun- 
es to aviation enterprises of the 
nited States. Those five republics 


through which air- 
nes of the future between North 
nd South America will pass. No 
natter whether a line originates at 
New York or Seattle, it will pass 
through Central America, and par- 
ticularly through Guatemala. 

Thus, from an_ international 
standpoint, Guatemala is a most im- 
portant factor in the “air relations” 
between North and South America. 
Air relations! New term and new 
thought. But air relations in the fu- 
ture will be important to the good 
will between countries. And Guate- 
mala holds the key which will unlock 
the chest of friendly relations during 
future years for the United States 
and those countries south of Mexico. 

No one doubts but that in a few 
years lines will run from both the 
east and west coasts of the United 
in Guatemala, then 
send planes on to South America. 
Air travel in Guatemala and else- 


re the gatewa\ 


states, converge 


where in that region of the world is 
where rail travel is pro- 
hibited by heavy costs arising from 
frequent and heavy rains. The 
topography of the countries also dis- 
courages railroads in many instances. 

Guatemala takes a certain pride in 
being the first Central American 
country to inaugurate an airmail 
line. Its operation will be started 
during the early fall. Three Ryan 
monoplanes already have been re- 
ceived at Guatemala City and await 
only the completion of a few details 
before starting a daily service be- 
tween Guatemala City and Flores, 
capital of the province of E] Peten. 
This line will cover a distance of 
only 250 miles. Why, then, is it so 
significant ? 

Consider the general physical 
characteristics of Guatemala. Guate- 
mala has an area of 48,290 square 
miles and a population of about 
2,250,000. It is the northern state 
of Central America, has Mexico for 
its neighbor on the north and west, 
Honduras and Salvador on the east 
and south and the Pacific Ocean on 
tHe southwest. A range of mountains 
containing many volcanic peaks runs 


possible 


from northwest to southeast near the 
Pacific. The narrow western slope is 
well watered, fertile and the most 
densely populated part of the repub- 
lic. It is about the size of Louisiana. 

The broad eastern slope is sparsely 
settled and its chief commercial im- 
portance is the production of bananas 
and timber and chicle in the Peten 
district. Coffee and sugar are the 
chief crops. Though rich in mineral 
resources little is mined owing to 
lack of support. Guatemala has about 
485 miles of railroads, yet to travel 
the 250 (airmile) miles from Guate- 
mala City to Flores requires a jour- 
ney varying from 10 to 20 days. On 
this one must travel through British 
Honduras. 

And now the 20-day trip will be 
reduced to three hours through the 
simple expedient of three American 
monoplanes. Later these planes will 
go into the additional service of an 
airmail and passenger route between 
Guatemala and _ Salvador. This 
opens a new era for aviation in Cen- 
tral America. It represents a new 
governmental point of view for the 
Guatemalan officials. Instead of pur- 
chasing additional military craft, 
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Three Ryan planes for Guate- 


mala mail service. 





they have turned toward civil planes 
for peace purposes. 

In the past Central and South 
American countries have been inter- 
ested only in equipping their armies 
with military planes, disregarding 
the importance of advancing com- 
mercial aviation. It might be re- 
marked without fear of contradiction 
that Col. Lindbergh’s flight to Cen- 
tral America is responsible for this 
awakening of interest in commercial 
aviation and this further step toward 
guaranteeing peace among the coun- 
tries of the western hemisphere. 

Flying in Guatemala is not what 
a United States flyer would expect 
to find. For instance, one finds him- 
self flying among many volcanoes, 
which range in altitude from 4,000 
feet to 13,000 feet. Due to the for- 
mation and configuration of the 
ground the laying out of railroad 
lines between two distant points has 
been a practical impossibility con- 
sidering the immense sums required 
for financing and operation. As a 
result, provinces like Peten in the 
northeast are entirely isolated, not 
only from the capital, Guatemala 
City, but also from other depart- 
ments as well. 

Possibly it would be well to illus- 
trate the difficulties of the Guate- 
mala City-Flores journey in some- 
what greater detail. The only avail- 
able transportation for this trip is 
found through British Honduras and 
then by way of the Mexican southern 
railroad lines. These make a detour 
of several hundred miles and thus 
cause an unnecessarily long ride. 
Also, there are several points in the 





country which cannot be reached by 
rail, or even on horse, due to the 
many precipitous cliffs and steep 
grades. Aviation is the only solu- 
tion. 

The route to be opened with the 
three planes now ready to take to 
{he air, between Guatemala City and 
Flores, will pass over the region of 
baja and Alta Verapaz, a most pro- 
gressive region containing 12,000 
square kilometers of important cof- 
fee plantations. The planes will 
carry passengers, mail, dry goods 
and—this is very important to note 

coined money. 





(left to right ) Colonel Grana- 
dos, Mr. Zuniga, and Lt. Col. 
Diaz. 





November, 1928 


Flores has no banks. As a result 
credits are difficult and exchanges of 
money between Flores and Guate- 
mala City are made by sending them 
along the circuitous route already 
mentioned. Money so_ transferred 
thus has to pass through two other 
countries before reaching its desti- 
nation and from two to three weeks 
are lost in its transmission. 

Guatemalans as_ individuals, as 
well as the officials, are “sold” on 
aviation. A public subscription 
raised the $40,000 in gold necessary 
to purchase the three planes that will 
fly the Guatemalan air mail. And 
two military pilots—Col. M. Garcia 
Granados, chief of the army air serv- 
ice, and Lieut. Col. J. Rodriguez Diaz 
—will turn from their military pur- 
suits to the task of carrying the mail, 
and other things. 

Once the practicability of the first 
route is proved, the route between 
Salvador and Puerto Barrios will be 
opened, for it will permit mail and 
passengers from the capital of the 
former to reach the port on the 
Caribbean Sea within four or five 
hours. It now takes at least two 
days for the trip. It should be noted 
that Salvador lies south of Guate- 
mala and has no port on the Carib- 
bean; her coast line extends along 
the Pacific. Most mail and passen- 
gers intended for eastern United 
States and Europe perforce, go 
through the Panama canal to reach 
their destination. 

From strictly a flying point of 
view, aviation in Guatemala is a 


(Continued page 119) 
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manufacturers 
now realize that the biggest 
the development 
of commercial aviation is not the ef- 
the airplane, the estab- 


LL established 
problem in 


ficiency of 
lishment of airports or landing 
fields, but is the pilot. It is very 
easily seen why when we consider 
that an airplane can be built in a 
few hours, but the training of a skill- 
ful transport pilot takes a year or 
more. It is much easier to increase 
production facilities to build more 
airplanes than to create training fa- 
cilities to train more pilots. 

The problem is not so much the 
soloing of a student in from five to 
ten hours instruction, but the big 
problem is where do we go from 
there. The making of a real pilot 
involves advanced training, cross 
country flying and other subjects 
necessary to successfully maneuver 
a ship in difficult and unexpected 
conditions, the understanding of 
various weather and altitude condi- 
tions and their effect on the ship in 
the air and on the ground. In other 


words the most important item is 





Popular Aviation 


the “follow-through” as in the golf 
stroke. 
We find in actual experience that 


a great many students after learn- 


tudent Training 





J, Don Alexander—President, 


Alexander Aircraft Company. 








ing to solo consider themselves good 
and commence to take risks in the 
air with passengers, quite fre- 
auently far beyond their ability as 
flyers. The result is that many good 
airplanes and good bones are cracked 
up. This is the real holdback in the 
development of aviation today. Also 
the lack of well-trained transport 
pilots is interfering with the de- 
velopment of a great many air-lines 
that would now be in operation if 
this country -had a sufficient supply 
of reliable pilots. 

For various reasons the man with 
the idea in view of becoming a pilot 
seeks as in any other employment 
where there is an element of hazard, 
insurance—and that insurance at a 
nominal premium per annum. In- 
surance rates are determined by the 
percentage of claims or accidents to 
volume of business signed by the in- 
surance company. Naturally, inef- 
ficient piloting raises the number of 
accidents thus automatically increas- 
ing insurance rates. 

The reason for the present high 
rate of insurance may easily be seen 
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in the U. S. Department of Con 
merce figures for the past year. W: 
are informed that there were a tot 
of 165 fatal accidents and that 1 
accidents were to ships being 

by unlicensed men. 

As long as the industry tu 
ships over to partially trained 
a comparative number of fatal cra 
ups can be expected and a resulta 
high rate of insurance remain 
vogue; a discouraging cond 
that faces the airminded man wit} 
dependents who carefully considers 
all phases of airplane piloting A 
condition that holds him back and 
turn holds back aviation 

The manufacturer’s attitude t 
wards the flying school is or should 
be one of encouragement, but it 
extremely difficult to actually cor 
duct a flying school while he has si 
many thousands of problems of his 
own involved in the manufacture ar 
distribution of his product. Scho 
work is a specialty in itself and for 
that reason many manufacturers like 
the Alexander Industries who started 
to introduce their product and cor 
duct schools, have discontinued thei 
flying schools in favor of school sps 
cialists and are devoting their whok 
time to design, manufacture and dis 
tribution. 

One of the solutions which th: 
manufacturer should encourage is 
the formation of more flying clubs 
by their distributors and dealers and 
the insistence that the flying clubs 
and flying schools sell more than in 
struction time up to the point of 
solo. There are a number of schools 
now that are conducted along high 
grade lines that do make an effort to 
carry instruction through to limited 


t 
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mmercial or the transport license 
ave. These are rhe schools that 


re rendering most valuable service 


4 


their student and to the indus- 

/. 

The cheap flying schools that en- 
T 


urage a great number of en 


th 
astic young men to come and 
deposit a small amount of money and 
thereby become flyers are not en- 
tirely to be censored, but rather an 
effort should be made on the part ol 
those interested in aviation to re- 
m their methods 
The mind of the prospective avia 
student is extremely receptive 
a conviction Dy the first pilot or 
hool manager who gets to him. 
This youngster should be told the 
true seriousness of the step he is 
taking and should not be misled into 
elieving that a $100 investment will 


get him a job as an airmail pilot 
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with earning possibilities up into the 
many hundreds of dollars per month. 

Many pilots learn to fly with the 
idea that they are going to be sales 
promotion managers, salesmanagers 
or salesmen and they go through the 
mechanical motions of learning to fly 
without any preparation of the 
knowledge to sell. In our experience 
we have found that excellent pilots 
are notoriously poor salesmen. | 
personally think that if a flying 
school teaches flying for the purpose 
of assisting their students in air- 
plane sales work they should conduct 
airplane sales schools or encourage 
their students at the same time to 
take up the science of salesmanship. 
In our own organization we have 
found it very advantageous to sup- 
ply our distributors, dealers and 
salesmen with our own specially pre- 
pared course of pecialty selling. 

The Commercial Airplane Manu- 
facturers Section of the Aeronautical 
Chamber of Commerce, although re 
cently founded has seriously consid- 
ered getting behind or endorsing fly- 
ing schools and is working out vari- 
ous means of rendering assistance to 
such schools as will adopt real pilot 
building methods. It has been found 
that approximately three out of ever) 
ten students graduated purchased a 
ship within a year and six out of 
ten in two years. The rest can be 
looked upon as eventual purchasers, 
for who has ever learned to drive an 
automobile and remained satisfied 
with the knowledge without automo- 
bile ownership? 

There is no one in the game today 
quite so vitally interested in student 
training as is the accredited airplane 
manufacturer. To him any newly 
airminded young man can turn and 
receive the advice which means so 
much to his welfare and his future 


as a pilot. 
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(je Chicago Show 
Is YOUR Show 


What you have to offer for 1929 should be presented to 
the Buyers during the show period, December Ist to 9th 


The 
International 


Aeronautical Exposition 


Under the Auspices of the Aeronautical Chamber of Commerce 


Will be the BIG business-getting show of the year. It will come at a time best calculated 
to do you the most good for the selling season of 1929. 

The racing seasons are over. Now give the buyers their opportunity to see your line and be- 
come familiar with your 1929 contributions to aeronautical progress. 

Buyers from Foreign and Domestic Markets will be at the great Chicago Coliseum in Decem- 
ber. Attendance of Foreign Buyers is assured by the International Civic Aeronautical Con- 
ference at Washington. 

Be prepared. Sign and mail the special Reservation Request blank today and let us send you 
floor DIAGRAMS showing locations and arrangement of booths. Book a booth NOW. 
Address 
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Formation of ce in Flight 


By Thomas 


Langley Memo ial \e 


HE formation of ice upon the 
wings and other exposed parts 

of an airplane in flight has pre 
sented a hazard which has long been 
appreciated. Experiences which 
have been encountered during the 
last year have focused the attention 
of the aeronautical world upon it and 
have brought forward a 
more definite knowledge as to the 
character, the causes, and the pos 
sible means of prevention of this 
hazard. The National Advisory 
Committee for Aeronautics, at the 
request of the Army and Navy, is 
co-ordinating and gathering all the 
information in regard to actual acci- 
dental experiences and further, has 
with some success, sought and exam 
ined the phenomenon experimentally. 
Information which has been ob- 
tained from a large number of pilots 
who have encountered this ice fo 


demand for 


National Advisory 


cal Laboratory, 
mation identifies the conditions as 
follows: <A condition of high humid 
ty, usually heavy fog which, more 
often in the form of clouds, either 
broken cumulus clouds, strata forma- 
tion, or a condition of actual rain, 
must be encountered at a tempera- 
ture not more than a cagres or two 
below the freezing point, 32 deg. F. 
The formation of ice has been re- 
temperatures con- 
siderably below 32 deg. F., but these 
reports, in view of a preponderance 
of evidence as well as definite ex- 
perimental data, appear to be of a 
secondary condition which in forma- 
tion and in consequence are consid- 
erably different from the condition 
encountered at or near 32 deg. F. 
These many reports, which come 
in the greatest numbers from air 
mail pilots who, by the nature of 
their work, are forced into or through 


ported by some at 


Carroll and Wm. H. McAvoy 


Committee for Aeronautics 


conditions similar to those described 
xbove, indicate the DH-4 airplane, 
either on account of its more exten- 
sive use or possibly on account of 
a peculiar susceptibility to the con- 
ditions, has encountered the phenom- 
enon more often. The element of 
greater susceptibility appears to be 
confirmed by the first evidences of 
ice formation appearing upon round 
wires with which this airplane is 
equipped. The increase in frontal 
area and consequent increase in 
parasite resistance and the conse- 
quences thereof are discussed later 
in this article. 

When an airplane encounters rain 
or heavy fog at a temperature of 
32 deg. F., minus only one or two 
degrees, the conditions are ideal for 
the formation of ice. The ice forms 
rapidly and the continuation of its 
formation is dependent only upon the 
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maintenance of the conditions, with 
an almost certain reduction in flying 
efficiency which eventuates in a 
forced landing within a period of 
time which is only dependent upon 
the prevalence of the conditions, 
probably in no case longer than one 
hour, while in other cases where the 
conditions of high water content of 
the air, a temperature just below 
freezing and an already overloaded 
condition of the airplane, a lapse 
of only fifteen or twenty minutes 
would be sufficient to force the air- 
plane down. 

A condition is possible, though 
probably less frequent, in which a 
warmer stratum of air is found at 
an altitude higher than that at which 
the airplane is flying and from which 
rain falls into a lower stratum of 
lower temperature, 32 deg. F., 01 
less, within which the airplane is fly- 
ing. The consequences of these con 
ditions are practically the same as in 
the other more general case. 

It is generally reported that the 
formation of ice under the ideal con 
ditions which are mentioned above 
appears first upon wires, the forward 
edge of struts and the leading edge 
of wings accompanied only slightly 
less frequently by similar formations 
on the leading edge of the propelle 
blades and upon the bosses of the 
propeller and finally upon the fus¢ 
lage itself and the tail surfaces, al 
though it is highly probable that 
the formation upon the tail surfaces 
is almost coincidental with that upor 
wings. 

The amount of the formation ap 
pears to be entirely dependent upor 
the extent of the conditions necé 
sary to form ice and the time in 
which they prevail. Reports vary in 
regard to this amount through a 
range of from a thin film to a thick 
ness of three or four inches, the | 
ter condition being considered some 
what exaggerated. Authentic and 
reasonable reports of up to thre« 
quarters of an inch thickness on th: 
leading edge of wings and struts 
are found and are felt to be the rea 
sonable consequences of a reasonabl 
length of time under the conditions 
as above set forth. The shapes of 
these formations are most generally 
reported as a shell or crown of ice 
formed at or near the entering edge 
and tapering off rapidly to no mors 
than a relatively thin film accon 
panied in many cases by secondary 
formation of fringe-like icicles along 
the trailing edge of the wing. 

In order to study experimentally 
the conditions and their conse- 
quences, the National Advisory Com 
mittee for Aeronautics equipped an 
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airplane with small auxiliary sur- 
faces and aerodynamic shapes sim- 
ilar to struts, wires, Pitot heads, etc., 
for the study. This airplane was 
flown to an altitude where a tem- 
perature of 32 deg. F. was encoun- 
tered, at such times as_ cloud 
formations could be found at the 
coincident altitude. Here it was dis- 
covered that ice formed rapidly in 
conformity with reported experi- 
ences, in regard to quantity, charac- 
ter, shape and rapidity of formation. 

An examination of these confirma- 
tory data indicates that the weight 
of ice collected can very possibly be 
sufficient to force the airplane to rap- 
idly lose altitude on account of the 
increased loads, but it is more readily 
evident that the malformation of the 
aerodynamic shapes may so increase 
the drag and reduce the lift as to 
produce a loss of altitude even 
greater in consequence, the combina- 





No one knows how many 
of the Trans-Atlantic fly- 
ers who perished came to 
their end because of Ice 
forming on the wings— 
but the subjec 1s 
that 1s attracting the at- 
tention of scientists and 
solutions are being sought 
for this condition. 


one 





tion of the two working in the same 
lirection having a double effect. 

It is obvious that an airplane sim- 
liar to the DH-4, which has high 
parasite resistance, is more suscep- 
tible to the conditions than would 
be a pure cantilever monoplane type 
in which parasite resistance is at a 
minimum, the increase being due to 
the malformation of the aerodynamic 
shapes of the parasite resistance. It 


is possible that angle of attack and 


flight speed may have some effect 
upon the rapidity with which ice 
forms. It appears, however, that 


this is small. 

The loss of 
due to clogging of air speed lines 
and the Venturi of the bank and 
turn indicator, etc., with ice is a co- 
incident, and serious hazard, since on 
account of the nature of the aero- 
logical conditions, instrument direct- 
ed flight is necessary to maintain a 

yurse. The interference to the 
funtioning of the control surfaces by 
freezing or clogging of control 
hinges or exposed pulleys is possi- 
ble, although no definite or consid- 
erable amount of evidence has been 
presented of this occurrence. It ap- 


instrument operation 
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pears certain that the continuation 
of the flight would be impeded by 
the other cases before this interfer- 
ence in control would become impor- 
tant. 

That ice may form upon the pro- 
peller while in flight is definitely 
established. This is substantiated 
by reliable reports, although it has 
not been observed in the experiments 
at Langley Field. The amounts of ice 
deposited on the propeller are vary- 
ing in thickness, but it is certain 
that under some conditions they may 
envelop not only the blade tip, but 
even include the propeller boss or 
spinner where irregular deposits 
have been observed. 

It has been thought that the cen- 
trifugal force would serve to offset 
any tendency toward deposit upon 
the propeller, but this is apparently 
erroneous and the explanation has 
been advanced that it is due to the 
instantaneous nature of the forma- 
tion, which is accounted for by the 
fact that water in the liquid stage 
may be encountered in the air at 
temperatures lower than the normal 
freezing point. This phenomenon is 
permitted by the fact that the small 
droplets of water are under consid- 
erable pressure due to the surface 
tension of the liquid, the temperature 
then being below the freezing point. 
Immediately the surface tension is 
broken by striking the parts of the 
airplane, the transition to the solid 
state is instantaneous. Indeed, this 
may be the solution of the phenom- 
enon insofar as the irregular shape 
of the deposit upon the wings and 
other surfaces is concerned, the tran- 
sition being so rapid as to prevent 
the water in its fluid state from fol- 
lowing a streamline shape and pro- 
ducing the “mushroom” 
shapes which have been observed. 

In the flights which have 
made by the National Advisory Com- 
mittee for Aeronautics, conditions of 
a different nature with different con- 
sequences encoun- 
tered. These, in general, constitute 
a condition of clouds at temperatures 
10 deg., or more, below 32 deg. F. 
In these conditions the formation of 
ice was again found, similar in some 
ways, but in general very different 
from the conditions at 32 deg. F. 
This appears as a formation of softer 


irregular 


been 


have also been 


ice or snow, along the leading edges 
of the exposed parts. The quantity 
is considerably less, as there appears 
to be less adherence to the parts of 
the airplane, and the action of the 
wind appears to not only cut them 
down in quantity, but also to form 
a better streamline shape which has 


(Continued on page 111) 
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Great Lakes Naval Training Station from the air. 


OTICE—The speakers today 
are two officers of the United 
States Naval Air Service. 

Subject—‘Naval Aviation.” 

This notice appeared on the bul- 
letin board of the chapel of a small 
college in northern Illinois on a rainy 
day in April, 1924 B. L. (before 
Lindbergh). The first speaker, Lt. 
G. R. Fitzgerald, a tall, dark, hand- 
some young man, began with the 
words, “The Naval Reserve offers to 
those men who have had at least two 
years of college education a commis- 
sion as Ensign in the Naval Reserve 
Air forces.””’ From that moment mj 
eyes were riveted on both officers, on 
the gold braid of their uniforms, and 
most of all on the gold wings they 
wore over their left breast pocket. 

From the time I was old enough 
to walk, and to find myself frequently 
falling down stairs and out of trees, 
my ambition was to have a pair of 
wings. I admired the graceful soar- 
ing of the gulls at the beach, I en- 
vied the speed of the swallow, | 
aspired to build a kite big enough tc 
carry me to the clouds. In later 
years when the airplane came into 
its own I wanted to learn to fly. 

My career in aviation began when 
as a boy of eleven, with utmost se- 
crecy and grim determination, two 


By Ensign Bilge 
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chums and myself, partners in every- 
thing including practical jokes, devil- 
try, and an old tent, began the manu- 
facture of a parachute. This chute, 
had it been successful, would have 
made aviation safe for a fellow who 
would take an airplane provided he 
could keep one foot on the ground. 

After a week of preparation we 
kids were ready to test out our new 
parachute. It was a bright Saturday 
morning, before an audience of 
eleven of the neighboring “brats,” 
each of whom had paid the two cents 
admission fee, I was perched on the 
peak of a twenty-five foot barn ready 
to jump. It was no doubt fortunate 
that we could not find a higher place 
from which to jump, because due 
to the fact that the chute was made 
from a 12 oz. duck tent and pieces 
of the neighborhood clothes line, it 
descended nearly as fast as I did. 
However, I escaped with a sprained 
ankle and minor bruises, the bruises 
due to the imprint of father’s slip- 
per, size 10. Undaunted by this suc- 
cessful failure we began the con- 
struction of model airplanes, one of 
which sailed gracefully through Mrs. 


DeMars’ window to a three point 
landing in a pan of dough. Now Mr. 
DeMar, a particular sort of person, 
objected to having ground glass in 
his bread, and reported the incident 
through official channels, resulting in 
my being confined to my room with- 
out supper. But as Dad says, “boys 
will be boys,” and little did he realize 
that in seven years his boy was to 
be an aviator. 

The second speaker at that college 
assembly closed with these words, 
“We will be glad to talk personally 
with those of you who might be in- 
terested in being commissioned as 
officers in the Naval Reserve Air 
Forces.” 

“We are both crazy as hell,” said 
Goofy, sitting next to me, “let’s us 
go up and talk to them.” 

“Okay,” I replied. “This is just the 
opportunity I’ve been looking for.” 

Needless to say we spent the next 
hour in conference with the gold 
braid, much to the satisfaction of a 
history prof who had an uncanny 
weakness for disliking a student who 
snored in his lecture room. I never 
could sleep soundly in an academic 
chair, as it reminds me of a Thomp- 
son restaurant. 

The Naval Air Station at Great 
Lakes, Ill., is situated on a sandy 
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Here are some REAL BUYS in 
Airplanes, Motors, Parts, Accessories 


) devote more time and effort toward the de- 

velopment of our air lines, we are liquidating 
our stock of planes, motors and parts at prices 
which present real bargains. 


AIRPLANES INSTRUMENTS 


(Flyaway) ALTI{METERS, Zenith $20.00 
Range to 20,000 feet 

AMERICAN EAGLE OX%s $2,600 ALTIMETERS. wrist 15.00 
Demonstrator, dual control, in good con Range to 8,000 feet 


BANK INDICATORS, bubble type 5.00 


1 AMERICAN EAGLE, 150 h.p INCLINOMETERS 20.00 
Hiss 3,200 AIR SPEED INDICATORS 50 00 
New dual control, D. H. wheels. Per With pitot tubes 
ce hne 
1 AMERICAN EAGLE, Salmson 120 _ _MOTORS 
h 4.250 CURTISS OX%ss $ 500 
a — , sila: English myer manifolds; less carburetors 
1 CURTISS JN4 750 and mags; a 
Motor and plane in good condition SUNBE., AM C OSS, ACK, 350 h p 1,000 
| TR AVELAIRE OX5 2,500 a _— for ye ‘ ~ speed —_ 
hre D. H. wheels. dual — i clutch and reverse, tools 
COMMANDAITIRE OX35 (nearly N AP IER LION, 385 h P: 1,250 
new) 2,200 18-cyl. Radiator and all instruments 
, WRIGHT ]f5 4,500 
1 MONOCOUPE, 65 h.p. Velie, 100 = wean. annie 
hrs 2,430 SALMSON, 120 h.p 2,850 
1 MONOCOUPE. 65 h Pp Velie. 50 Famous French Radial. New. Remark 
4 : ibly free from vibration 
hrs ss 2,500 
Both I lese e plane » hove had the best of PARTS 
wre—and look it PROPELLERS 
1 RYAN Bl WHIRLWIND 10,500 Pusher OXX6 $35.00 
About 80 hrs. cross country Pusher, Gnome, 165 h p 25.00 
1G ERMAN GLIDER 550 Tractor, 150 h.p. Hisso 15.00 
which, until recently, held world’s Tractor, 28 h p Lawrance A2 25.00 
for flig ht duration. Tractor, Liberty 25.00 
AVRO AVIAN, 2-place, new 4,500 Tractor, Salmson, 260 h.p 25.00 
Folding wings, 80 h. p. Cyrrus. In orig Tractor, Curtiss Toothpicks 35.00 
inal crate (New, copper tipped.) 
FC2 FAIRCHILD WHIRLWIND, Liberty Cylinders each 20.00 
vont toons (price on application) D. H. Wheels each 8.00 
Turnbuckles, 2” and 3” steel and brass .10 up 


STINSON - DETROITER, 6- place Booster Mags, BTH 20.00 
cabin monoplane (price on applica Rocker Arms OX5—-Exhaust 1.00 
tion) Intake .85 
15 Shock Cords, %”-y” per toot 20 


Ader on pulleys 


cables uncovered 


and th ou 





wings and tail surface 
prem of items too numerous to list 


Offered Subject to Prior Sale—Telegraph or Phone Your Inquiry 


NORTHERN AIR LINES, INC. 


Executive Offices Operating Over Operations, Hangars 
829 Marquette Ave. 2,800 Miles Daily Wold-Chamberlain Airport 
We operate one of the country’s largest and best equipped schools 
for the training of pilots and aviation mechanics. Write for Folder 
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stretch of beach at the base of a 
cliff which is nearly one hundred 
feet high. Besides three hangars, 
then bearing their camouflage war 
paint, there was a small _ shack 
used for an office and storeroom. It 
was in this shack that three of us 
found ourselves, one morning in May, 
1924 B. L., being sworn in as Sea- 
men, 2nd class, for a period of four 
years. No—we were sober and our 
objects and purposes were entirely 
premeditated. We had entered into 
what our officers told us was a gen- 
tleman’s agreement. We were to en- 


list as Seamen, 2nd class, in the Re- 
serve for four years, but as soon 
as we had successfully passed the 
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“Well, even if we do not get our 
commissions we will at least learn 
to fly. We get paid fifty dollars a 
month and that’s more than you ever 
made in your life, Goofy,” said Red. 

“Don’t get excited. None of us 
have passed the flight physical exam 
as yet, and they say it is a knock- 
out,” I replied. 

However, the Three Mosquitoes re- 
ported to the Senior Medical Officer 
and were found physically qualified 
for duties involving actual flying of 
air craft. Our first and most hazard- 
ous stumbling block was successfully 
hurdled. 

“Thank God that 


was expressing the sentiments of all 


is over,” and I 





ground school work and the required 
flight tests we would probably be 
given a professional examination for 
commission as Ensign USNR. There 
is nothing much lower than a Sea2c, 
in rank, I mean, and it was not long 
before we were confident that 
nothing was any lower. Our class 
was the first to be trained and the 
whole project at that time was unor 
ganized. Through the efforts of such 
officers as Captain Train, the late 
Noel Davis, and his successor, Lt 
Comdr. H. W. Scofield, the training 
of Naval Reserve aviators has devel 
oped into a highly organized and 
efficient organization. 

“Just think, maybe in a year from 
now we will be wearing gold braid,” 
I said as the three of us walked out 


of that shack on our way to take 
the much dreaded flight physical 
examination. 

“Yeah? Well, you are just a plain 


Gob now and they didn’t promiss 


you a thing,” said Goofy. 


PN-10, one of the Navy's large 





utility and patrol planes, in 
flight. 
of us. “That whirling chair made me 


kind of sick.’ 

“Me too. Everything is blurred. It 
must be due to those drops he put 
in our eyes for the refraction test.” 

“He said he thought I had hyper- 
phoria,” said Goofy, “but I told him 
I had never been bitten by a dog. 
Hyperphoria something to do 
with muscle balance in the muscles 
of the eye. He sure laughed at me.” 

“He sure personal in that 
psychological exam. He asked me 
what I did to satisfy my sex desires, 
and if I ever nightmares or 
walked in my sleep.’ 


has 


gets 


had 


“We do not have to report until 
the 10th of June, that is the day 
school is over.” I was willing to 


report the following day. It was 


hard to go back to the college and 
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settle down to the strenuous busi- 
ness of studying for final exams, 
and that month dragged by slowly. 

Time, June 10, 1924 B. L. Place, 
Naval Reserve Aviation Unit, Great 
Lakes, Ill. Scene I opens with three 
college fraternity men occupying 
center stage, all are dressed in Blue- 
jackets’ uniforms. “If mother could 
see her boy now in his bell bottomed 
panties and his little white cap. You 
sure sight for eyes,” 
said Goofy. 

“Well, you are no fashion plate 
yourself, as a sailor you’d make a 
good traffic cop. Who’s to take my 
picture in this monkey suit? This 
will be something to tell the grand- 
children Red was continu- 
ally sneaking off to take pictures and 
own taken, and always 


trouble. 


are no sore 


about.” 


to have his 
getting into 

“My sup- 
posed to do with your hands? Thir- 
teen buttons and these pants and no 
pockets. An armless pauper must 
have designed this outfit. There is 
no place to put the few things I do 
Would you mind showing 
me how to tie th 
you stage your photography act?” 

“There 
knot. 
while | 

An officer with 
marks on his sleeve walked to where 
we stood. “You three men who have 
just reported in, go to the Executive 
Officer assignment 
to an instructor and a bunk and 
locker.” We did not question his 
authority, and offered an embar- 
rassed salute. 

We found the Executive Officer to 
be quite in sympathy with us in our 
predicament, that of being in a new 
and foreign environment. We were 
assigned to bunks on the U. S. S. 
Hawk, which at that time was tied 
up to the dock, these being the only 
quarters available at that time. The 
Hawk, now in use at Michigan City 
as a Reserve training ship, was then 


whatnell are you 


gosh 
gosh, 


pt ISSess, 


is neckerchief before 


How’s that for a sea-going 


A’ . 
NOW PIVE your tace a rest 


take this picture. 


numerous red hash 


immediately for 


in a bad state of repair and our quar- 
ters were very crowded and uncom- 
fortable. She was at one time a pri- 
vately owned yacht, but was turned 
over to the government during the 
war. 
The 
that first 


twenty of us who composed 
occupied a compart- 
ment amidships in which there were 
two tiers of secured to the 
bulkheads. The bunks being nothing 
more than four lengths of pipe joined 
in a rectangle 6 ft. 6 in. long and 
3 ft. wide. A weaving of line formed 
the springs over which was placed 


class 


1 " 
bunks 
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powered witha Warner Scarab —and embodying proven 
Travel Air quality and workmanship throughout, this 
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biplanes in the gruelling class ‘‘A’’ New York, Los 
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A way. 


“Lower 





the mattress and bed clothing. The 
inner edges of the bunks were hinged 
to the bulkheads, the outer edges be 
ing suspended from overhead by 
chain at either end. When not in 
use, which was most of the time, they 
were folded up against the bulkheads 
in order to have more room in the 
center of the compartment for our 
study tables. Poor lighting and ven 
tilation were the chief disadvantages 
It was in this crowded compartment 
that a majority of the ground school 
classes were held, and it was here 
we were required to do all our study- 
ing and boning for examinations 

“Rise and 
rise and shine.”” This greeted us at 
5:30 A. M. that first and 
mornings, and those who were even 
slightly reluctant to “pile out’ were 
practically dumped out of the unsta- 
ble incentives of nightmares. We 
were allowed 15 minutes to rise and 
shine, after which came 15 minutes 
of physical exercises, more commonly 
known as monkey drill. 

“Raise hands above head. 
ing over and touching deck, by the 
number, begin, one, two, three, four,” 
etc., etc. 


shine, all you sailors, 


following 


“Come and get it,” shouted the 
“big bean man from Boston,” and 
those who did not yet understand 
Navy lingo were not slow to realize 
that this meant something to eat. 
There was one mad dash for the 
mess table only to be halted by the 
head ape (as we called our monkey 
driller) calling us back to be prop 
erly dismissed. After a lecture of 
unendurable length on Naval Eti 


Popular Avration 


command, ‘Leave 
and the dash was 


quette came the 
your quarters,” 
even more mad. 
At 6:30 we were ordered to push 
our squadron of training planes, con- 
sisting of three N-9s, from their 
hangars onto the apron in front. The 
N-9 is, or was, a modification of the 
old jenny (JN-4) and has now passed 
on into oblivion after having been one 
of the best training planes the Navy 
ever had. It is one of those gone but 
not forgotten relics and there are 
those fireside pilots who still love 
to recall their old N-9 days. The 
passing of the N-9, although not as 
spectacular as the “Passing of the 
Jenny,” was surely as deeply felt. 
The N-9 was powered with a Hispano 
Suiza, 150 h.p. motor and had about 
eight feet greater wing span than the 
Jenny. This extra span, in the form 
of a center section, was required to 
support the additional weight of a 
pontoon. The controls were of the 
Deperdussin, or wheel type, in place 
of the stick, as it was thought that 
this type most suited the particular 
needs of the Navy, that of flying the 
more or less cumbersome seaplanes 
and flying boats. The planes were 
taken to and from the water on dol- 
lies, which were nothing more than 
a cradle with a caster on each corner. 
Bear a hand there. All you stu- 
dents over here on No. 2—one man 
on each wing and the rest of you 
push on the pontoon. All right, one 
two—heave. Going out—watch 
your wing there, do you want to 
smash an aileron? Pull that left wing 
forward. Now all together. Whoa. 
That’s well. Now wrap this heavy 
line around the casters so she won’t 
take off while the motor is being 
warmed up. hand 
the other hangar to break No. 3 out.” 


sé 


Bear a over in 

It was no easy task for ten men 
to move the planes about on those un- 
wieldy dollies, and to add to the dif- 
ficulty the narrow would 
frequently break through the planks 
of which the apron and runway were 
built. The had been built 
years previously and the planks were 
so badly rotted that a carpenter was 
kept constantly busy replacing the 
ones that were broken by the heavy 
planes. The motor was always start- 
ed before lowering the plane down 
the incline to the water so that as 
soon as it floated clear of the dolly 
the pilot could take control imme- 
diately. The speed of the planes 
down the runway was checked by 
means of all available hands holding 
back on a line attached to the dolly. 
After short instruction flights the 


casters 


apron 
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planes would be taxied lightly onto 
the sandy stretch of beach, where 
students were exchanged and the 
planes serviced. 

“All right,’’ shouted the head in- 
structor above the roar of the motors 
in the process of being warmed up. 
“The three men who have been des- 
ignated to take their first instruc- 
tion hop climb into the plane you 
have been assigned to. The rest of 
you stand by to lower away the 
planes. Take your orders from Chief 
Kincaid.” 

“Hey, lend me a pair of goggles, 
somebody. I left mine in my locker.” 

“Here’s mine, but be careful with 
them and don’t forget where you got 
them,” I handed them up to him. 
“Shall I tell your girl that you were 
‘good to the last drop?’” 

So those of us not alphabetic- 
ally at the head of the list stood by 
enviously as three of our classmates 
started out on their first real in- 
struction flight. 

“You nine students” (somebody was 
always wanting something done) 
“stand by to service these planes as 
they come in, and the next student 
on the list be ready to go out imme- 
diately.”” Pointing out two others he 
said, “You two start policing up the 
hangars and the beach, and you,” he 
said, designating Goofy and me, 
“take this pick and shovel and begin 
digging for the water line that is 


buried somewhere behind No. 1 
hangar.” 
Goofy and I were soon to learn 


that this particular water line was 
one of the most secretive ones ever 
buried. In fact there were times 
before we actually located it that we 
even doubted its existence. 

“Don’t stand there like a statue,” 
said Goofy, “they didn’t give you 


that pick to manicure your nails 
with.” He was used to a less stren- 
uous occupation, that of jerking 
sodas. 





One of the training planes at 


Great Lakes. 
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“Aw pipe down,” I replied. I was 
not in the best of spirits due to the 
presence of two blisters on one hand 
and a sore back. “We'll dig down an- 
other foot and then have a smoke. 
If we sit here and throw out a shovel- 
ful of loose dirt once in a while they 
will think we are half way to China.” 
We calmly proceeded to smoke 

“Do you suppose,” said Goofy, in- 
haling his half of our cigarette, “if 


we locate this damn pipe line this 
afternoon, they will put us on the 
flight list tomorrow?” 

“If we don’t locate it pretty soon 
I won’t be able to fly,” I groaned. 
“Save me at least one drag on that 


cigarette, will you? I just offered to 
share it with you, not to give it to 
you.” 

“Were you ever up? 
handing me the cigarette. 

“Yes, I had a fifteen dollar three- 
minute hop with a fellow wh 
flying at the fair in my home tow 
a year ago.” 


sa Goofy 


“T can’t wait to get my) 
the stick.” 


“Then stick to that sl nd 
we looked up into the ster1 f 
one of the officers That } 


to be filled in immediately. The 


truck is coming this afte 
will not be able to get by that der 
you have made.” 

“Aye, aye, sir,” we repl in 
unison. 

“What is this, a game aid 


Goofy when the officer had passed 
out of hearing. An hour later found 
us wiping the perspiration f1 
faces, thankful only for the fact that 
we had not dug twice as dee} 

“Come and get it.” At last, re 
for the weary. 


A northeaster had sprung ut 
ing the lunch hour, making condi 
tions unfavorable for flying. The 
order came to “secure.” Two me! 
were detailed to “boots.” The ts 
were high waisted ones suspended 
from the shoulders by straps and 


were, no doubt, intended to be wate 


proof. Having long since seen 
best days the boots were worse 


t} 


I 
ceil 


+} 


useless. The water not only entered 
the worn heels and toes but when an 
inexperienced wader found it neces 


sary to stoop over, gallons of water 
would rush in around the waistline 


and become affectionate with the 
solar plexis. Bathing suits were 
found to be more comfortable and 


convenient. 
The duty of the men in boots was 
to push the planes off the beach and 
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to float them a distance of a hundred 
yards to the dollies at the foot of the 
runway. Securing the planes to the 
dollies was not a simple matter, espe- 
cially in bad weather, due to the 
force of the wind tending to carry 
the plane nearly anywhere but the 
proper place. When it was finally 
secured to the dolly the motor was 
started and it would then be taxied 
up the runway under its own power, 
with the aid of all available hands 
heaving on a line secured to the dolly. 
With safely tucked 
away in the hangars we thought our 
work was completed for the day, but 
to the contrary it had only begun. 
We were yet to learn the real mean- 
ing of cleanliness in the Navy. Two 
hours later the planes were spotless, 
a grain of 

and could be found on them. We 
too tired to even try to find any. 


the planes 


not a speck of grease or 
were 


have been here a 
and the first day is 


one 


“Seems like we 


alr ad) 


month 
still lingering on,” 


tudent. 


murmured 





Ensign Bilge, the author of 
“From Picks to Props.” 





only forty-four more 


sald another. 


“Cheer up, 
days to go,” 

“T sure am going to hit the hay 
right after chow,” put in an optimist, 
but this was just an ingenuous boy’s 
idea of the training life of a Naval 
Reserve aviator. The hours from 
seven until nine-thirty were spent 
delving into the technical phase of 
aviation in the form of three vol- 
umes of literature entitled Pensacola 
Ground School Manuals. 

As the days went by the work be- 
came more and more strenuous, and 
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those who grumbled or shirked soon 
found themselves enroute to their 
homes still wondering what it was 
all about. There were only three 
planes, one of which was nearly 
always laid up for repairs, due not 
to any fault of personne!, but due to 
the fact that our equipment was old 
and worn. Each student was re- 
quired to have thirty hours of solo 
flying. The training period was 
forty-five days and we could not be 
sure of having more than two planes 
in operation at one time. There 
were days when operations had to be 
suspended on account of inclement 
weather and fog. These things ne- 
cessitated our flying from sunrise 
until dark every day, including Sat- 
urdays and Sundays. 

The class was divided into two sec- 
tions, the port watch and the star- 
board watch. On odd numbered days 
the port watch would fly in the morn- 
ing and have ground school in the 
afternoon, the starboard watch would 
have ground school in the morning 
and fly in the afternoon. The work 
alternated each day. Our opportu- 
nities for came few and far 
apart. We were often required to 
work until midnight changing a dam- 
yn or overhauling motors 


st idy 


aged pontor 
and what not. 


] 


Exhausted as we were that first 
night there was no “shut eye” dur- 
ing the study period. The assign- 
ment was Practical Flying and Water 
How to take 

smooth or 
aake turns, 
How to 
make power-stall landings. Acrobat- 
ics, how to do tail-spins, loops, fall- 
S turns, and most im- 
recover from a tail 


Handling of Seaplanes. 
an N-9 off and land on 
rough water. How to 
spirals, side-slips and skids. 


ing leaf, split 
portant, how to 


spin. 

The most important thing I re- 
membered that night was the little 
axiom: 

“When in danger or in doubt, 
Nose her down and kick her out.” 


Little did I realize that less than 
three weeks later I was to find myself 
in a tangled mass of wreckage two 
miles out in Lake Michigan. 

“I am going to turn in and get 
some ‘shut eye,’ yawned Goofy, “and 
anyone contemplating suicide just 
try to wake me at 5:30 A. M.” 

“Good night, Goofy,” I replied as 
I climbed into my bunk above him. 
“God, this bunk feels good. Tell the 
Lieutenant I’d like to have my break- 
fast in bed.” 

“Aw, pipe down and let us sleep.” 

Thus ended the first day. 
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0A j irplane-¥nstallment Selling 


HE financial problems arising 

out of the sale of merchandise 

on installments are primarily 
the problems that the finance com- 
pany has to contend with in financ- 
ing the dealer when purchasing mer- 
chandise from the manufacturer and 
in financing the consumer when pur- 
chasing the same merchandise from 
the dealer. 

The problems of financing the 
of aeroplanes on_ installment 
closely tied up with those of the bank- 
ers who in the last analysis actually 


sale 
are 


do the financing; the dealers who 
sell the planes; the manufacturers 
who produce the planes; and the 


bond, insurance and trust companies 
which are incidentally involved. Be- 
ing a specialized type of financing 
dealing with a comparatively new in- 
dustry, it is necessary to understand 
aeroplanes and the merchandising 
problems that arise in the selling of 


aeroplanes, also the terms upon 
which the sales are to be made 
The aeroplane industry can well 


profit from the effective cooperative 
methods of the automobile industry. 
The manufacturer can be -essful 
only as his dealers are successful, 
and the finance company can prosper 
only as the other two are successful. 
The banker is vitally interested in 
the methods and terms prevailing in 
the selling and financing of merchan- 
dise sold on installment and only as 
the others are doing business on a 
safe basis will he venture to do busi 
ness with them. Without the finance 
company to underwrite the 


sue 


sales, 


manufacturers are handicapped 
in effecting quantity production 
of planes. The finance companies 


manufacture 
mass 


make it possible to 
large quantities of 
production methods resulting in de- 
creased costs to the public, and with- 
out the manufacturers there would, 
of course, be no goods to finance. 
Without dealers finance companies 
cannot exist, and without financ- 
ing dealers cannot prosper under 
present conditions. Without the 
banks the finance companies are un- 
able to finance large quantities of in- 
stallment goods, and without the 
finance companies the banks would be 
deprived of a large remunerative 
means of profit. The interests of 
all are closely interlocked are 
absolutely in common. The practices 
which alversely affect one will in- 


goods by 


and 


By William W. Luftig 


evitably affect the others adversely. 
Cooperation as well as mutual un- 
derstanding among these branches 
cf an industry is vitally necessary. 

As the selling of aeroplanes on 
installments becomes more general, 
the cost of the more popular models 
will equal that of popular priced 
automobiles. The practices of financ- 
ing sales on time in use in the auto- 
mobile industry are being followed 
now on a limited scale by the aero- 
plane industry. In general the pro- 
cedure is the same and the finance 
company is the hub around which 
the are centered, whether it 
is an independent finance company 
or a factory owned finance company 
that undertakes this service. 

One of the foremost 


sales 


aircraft 


manufacturers in the country has 
been selling planes on installment 
for almost two years. Their time 


payment plan is based on the prin- 
ciple of enabling a pilot to pay his 
deferred payments out of his earn- 
ings as a test pilot, in the delivery 
or passenger service, cargo carrying, 
exhibition, mail, photography or 
what not. Their planes were selling 
until recently, for about $2,500 and 
they require a minimum down pay- 
ment of thirty per cent. Whereas in 
the automobile industry co-makers 
or endorsers on the notes of a pur- 
chaser are the exception, this com- 
pany requires two property owners 
to co-sign the note with the pur- 
chaser. This requirement is intended 
primarily for the bankers who would 
not discount this type of paper un- 
less amply protected. To the list 
price of the plane, there is a charge 
of eleven per cent added for inter- 
est, risk, selling expenses, brokerage, 
handling charges, financing costs, 
etc. This premium rules where the 
down payment is the thirty per cent 
minimum and decreases as the down 
payment increases. The balance, 
after the down payment is deducted 
from the selling price, is extended 
over ten equal monthly payments. A 
mortgage and a note is made by the 
purchaser to the dealer selling the 
plane, who is a distributor and not 
an agent of the manufacturer, and 
is then sold by the dealer to the 
manufacturer. The manufacturer 
then discounts these notes with his 
bankers. 

The manufacturers of aircraft 
cannot very well combine the double 


function of manufacturing and 
financing. As yet their capital is 
limited and is used primarily for 
manufacturing operations. There is 
need for finance companies to take 
over the financing of both the dealer 
and the consumer and to leave the 
manufacturers to their own business. 

For the finance company to under- 
write the sale of new aeroplanes 
from the manufacturer to the dealer 
and also to finance the retail sale of 
planes to the public, requires work- 
ing capital. The same sources are 
employed in securing this working 
capital as are common to any busi- 
ness, namely, the funds obtainable 
from the business itself through its 
stockholders and surplus earnings; 
the use of the banks in discounting 
operations; and through the placing 
of securities in the open investment 
market. The capital supplied by the 
stockholders who organize the 
finance company is the initial source 
from which working capital is 
secured. The borrowing operations 
undertaken depend to a _ consider- 
able extent on the size of this capi- 
tal. When installment selling was 
yet in its infancy and finance com- 
panies were small, firms with small 
capital were able to borrow fre- 
quently from eight to ten times their 
capital investment. Now the banks 
frown upon such practices and limit 
the ratio of borrowings against the 
capital and surplus of the finance 
company to not above two or two 
and a half times its capital invest- 
ment. It is readily apparent there- 
fore that to obtain sufficient credit 
to do a business consistent with the 
intentions of the original proprie- 
tors, the finance company must start 
with a large capital. It is necessary 
that the finance company have a 
large enough capital to start with, 
because in a tight money market, or 
during a period of depression with 
possible the finance 
company will have to fall back on its 
original capital to tide it over. The 
credit line that may be established 
at the banks depends on the amount 
of capital and surplus of the finance 
company. A few of the larger com- 
panies dealing in automobile paper 
borrow from four to five times their 
capital, but they are special cases. 
The banks consider a_ statement 
showing an indebtedness of three or 
four times the capital investment as 
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reckless business on the part of the 
finance company, forgetting that 
their own indebtedness usually av- 
erages a great deal higher ratio to 
capital stock than does the indebted 
ness of most finance companies. 

A corollary of working 
capital is obtained from the common 
method of putting the 
business a portion of the earnings 
in the form of surplus. TI sur 
plus acts as additional t 
which the finance company 
secure credit at the banks 

The commercial bank is the main 
source through which funds ar 
tained to carry on its financing op 
erations. If the only funds availabl. 
were those obtained by means of the 
two methods outlined it is dou 
if a satisfactory return could be ob 
tained on its capital. The bank ji 
the primary and ultimate source of 
securing the capital by which thi 
aeroplane industry will be able to do 
business on large scale production 
and by which its 
able to be sold on inst 
estimated that ninety per cent of the 
credit required for the financing 
installment goods obtained from 
the banks. The 
holds the key to the situat 
really a wholesale d« 
dealing it out to the fina 


source 


" 
back into 


cap Ipon 


may 


ommercial bar 


aler in credit 


panies who are like ret 
credit, who in turn pass t Y ( 
dealers and installment buve) A 


finance company that cannot obtaiz 


money at the bank cannot function 
The simplest method of obtaining 
credit is for the finance compar 
give the bank its own corporatio! 
Single name promissory not vit] 
out any security. This met] 
ever, is not in common us¢é It 
through the discounting ager t 
the finance company and the bank 
meet on mutual terms. The finar 


company may discount its own noté 
secured by its retail-purchaser and 
dealer notes 
range for a 
its customers’ notes. 
is for the finance 
collateral trust 
and in the open market. These not: 
almost take the form of a bond, h: 
ing interest attached and 
maturing not later, as a rule. th; 
ten years. These notes and the r 
ing of -apital by direct subs« ription 
to the public afford another means of 
obtaining capital with which to op 
erate the finance company. 

The financing of the finance n 
pany is not the only financial prob 
lem with which installment selling 
has to deal. The financing of 
the dealer is of equal importance: 
If the aeroplane industry is to grow 


receivable, 

straight re 
Another method 
company to sell 


notes to the banl 


coupons 


an 
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into a major industry as did the that the goods are shipped to him 
automobile, radio and other indus- ec. o. d. The payment’ of the draft 
tries, it must have dealers selling can be made through a local bank. 
its products all over the country. Delivery of the goods is not made 
Mass production of aeroplanes will until the draft has been paid. When 
bring into existence thousands of the dealer or distributor is unable to 
dealers, and if past indications can meet the draft from own re- 
be taken as a criterion, these deal- sources or through credit obtained at 
ers will be men with limited capital, his bank, arrangement is made with 
their average rating for the country a finance company to make payment 
as a whole, probably not much above Upon the arrival of the goods, they 
that of the average automobile are placed in a bonded warehouse 
dealer. It is estimated that the av- and remain the property of the 
erage rating for the automobile manufacturer until the dealer pays 
dealer for the country as a whole is_ for them with funds advanced by the 
about $7,000. As the cost of finance The dealer 
individual item of merchandise that vances a smal] portion and the finance 
dealer sells runs into consider- company advances the balance. The 
able money, and as he is required to warehous« receipt is endorsed over to 
buy a quantity of the finance company as se urity for 
le to the many styles the the 
capital with ceives } 
conducts 


his 


each company. ad- 


the 


representative 
manutacturer re- 
1ase price of the ship- 


ly. Upon the 


loan and 


pure 
ment immediate 


merchandise d 
models, the 
the 


and small the 


which dealer sale of 


average 





his business small indeed. And a piece of merchandise, a model of 
if he is required to sell his wares which he has on his floor, the 
dealer obtains tne necessary access 

to the warehouse by permission of 

Installment selling was the finance « ymmpany and removes the 
goods on which he has already re 


undoubtedly one of the 


bi . ceived a deposit from the customer 
I1g factors mm the mass s . 

: - z As soon as the sale is consummated, 
production of automobiles financ 
as 1t enabled hundreds of company the portion owing to it. 


Finally, we have the 


the dealer turns over O ne 


thousands to purchase ma- financial 


' ; roblem of the consumer. n the 
chines otherwise unob- t - hil ee d t 
° . ‘ automobile industry—and we mus 
tamnable. The adoption of always turn to this industry as it is 
mstallment methods wl] the leader in installment selling—be- 


give aviation an impetus. tween sixty-five and seventy-five per 





cent of all automobiles are sold on 
credit to the ultimate consumer. Th: 
m installment, his small capital is dealer is unable, because of his 





insufficient It was these two defi- limited capital, to undertake the 
nite needs that brought the finance burden of carrying the installment 
company into existence. It serves obligations of his customers. Aside 
the double purpose of aiding the from the inability of th dealer to 


carry his customer’s notes, the 
dealer of installment goods is usually 
not prepared by training or equip- 
ment to carry out the credit and col- 


lection functions of the finance com- 


dealer to bu goods from the factory 
and then to sell the goods the 
installment plan to the public, 
thereby enabling him to continue in 
with a modest capital. 


on 





business even 


The financing of the dealer to en- pany. He has not the necessary 
able him to buy merchandise from machinery to make a thorough in- 
the factory is commonly known as vestigation of the credit of the 
wholesale financing and the financ- buyer, neither has he the bookkeep- 
ing of the dealer in the sale to the ing and _ collection systems with 


consumer is known as retail financ- 


which to follow up his accounts. The 


ing. No finance company confines ready means for repossession and 
tself entirely to wholesale financing the following up of insurance claims 
and most of them do this double is lacking. The handling of install- 


accounts is a nuisance to the 
cost of handling this 
business not warrant the 
charge for the financing. 
The finance company has many hun- 
dreds of accounts and a few losses 
do not its finanical condition, 
whereas or two to the 
average dealer would probably mean 
placing him in financial difficulties. 
The desire of the dealer to make a 


ment 
dealer and the 


financing for their dealers. Neither 
the manufacturers or the banks are 
willing to finance dealers. It is 
usually left to the finance company. 

The usual procedure in wholesale 
financing is the manufacturer 
to load his product f. o. b. factory 
and send it to his dealer or large 
distributing agent with drafts 
tached to the bill of lading at 
time of shipment. It really 


would 
obtained 


for 
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THE SAFE 


Tulsa's Latest and 


Contribution 


oil companies, and world headquarters for research 

in connection with the development and perfect- 

of aviation gasolines and motor oils—Tulsa has made 
fundamental contributions to the progress of aviation. 


A S the “Oil Capital of the World”—home of manygreat 


Now, however, comes her latest and greatest achievement 
the field of aeronautics—the development of a safer 
rplane. Improved gasolines brought reliable engine per- 
rmance. Improved motor oils brought smooth operation. 
he SPARTAN Airplane brings enhanced security in the 
S 
r vehicle itself! 


SPARTAN super-salety is not an empty boast but is a 
scientific fact. The SPARTAN is the most perfectly bal- 
inced ship yet developed. Its center of gravity is low and 
the load is carried directly upon it, with the result 
that travel of the center of gravity at varying loads 
has been reduced practically to zero. This, coupled == 
with design that is thoroughly in accord with the 
principles of aerodynamics, has resulted in a stability 
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SPARTAN 


Greatest 
to Aviation 


hitherto unequalled. If the controls are released in mid- 
air, regardless of the ship’s position, it will tend to return 
automatically to a horizontal, straight ahead course and 
will fly itself until the pilot again assumes control. 


Among the remarkable results of SPARTAN perfected 
design is the fact that the ship is “spin proof.” More than 
100 expert pilots have tried to force it into a tail spin, with 
power both on and ofi—without success. SPARTAN is 
also practically stall proof,as when it approaches the stall- 
ing point it slowly drops its nose and starts forward again. 


To perfection of balance and stability have been added the 
safety factors of highest grade materials, exhaustively tested 
to guard against flaws, and sturdy, dependable construc- 
tion, tested at every step. Instruments are the finest made. 
Motor is the powerful and dependable WALTER 
120/135 H. P. 9-cylinder radial air-cooled engine, 
manufactured at Prague,Czecho-Slovakia,and holder 
of seven world records in flight. «+ + + + + Our new 
catalog in full colors is now ready—sent on request. 
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Tulsa, Oklahoma 
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sale would affect his judgment as to 
the risk of the buyer, with the prob- 
ability of tempting him to sell his 
wares to poor credit risks in order 
to increase his sales. The close fol- 
low-up of collections or the possible 
repossession of the goods would but 
antagonize the customer and would 
result in the loss of a customer for 
resales. The finance company re- 
lieves the dealer of all the 
incidental to financing, permits him 
the full use of his capital and does 
not limit his field of operation 

The difference between wholesale 
and retail financing is only 
detail. When the dealer buys goods 
from the factory the manufacturer 
is assured of his money at 
a small percentage from the 
and the remainder from the 
company. The same condition ap- 
plies in the case of retail financing, 
except that the consumer pays a 


details 


one of! 


once 


dealer 
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certain per cent down to the dealer 
and the finance company pays the 
dealer the balance of the sales price. 
The dealer receives one hundred per 
cent cash immediately, which in- 
cludes his full profit on the sale. The 
buyer gives a lien on the goods 
bought as security on the balance 
the finance company, and 
signs a note calling for payments 
spread over a number of months. 
The note is made payable direct to 
the finance company or to the dealer 


paid by 


and by him assigned to the com- 
pany. 
In the retail financing field, the 


manufacturer is endeavoring to 


wrest control from the finance com- 
pany by having a factory company 
do the financing. They want to re- 
duce the 
buyer to the lowest possible figure. 


Finance charges and insurance ex- 


the goods to the 


cost of 
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penses enter into the cost of financ 
ing and the manufacturer is making 
an onslaught on this particular phas« 
of the cost. From the viewpoint of 
the manufacturer, financing is only 
a means of placing merchandise in 
the hands of buyers. By doing the 
financing themselves, they obtain 
control over the finance costs. To 
the argument advanced by other 
companies that the manufacturer 
should not unite both manufacturing 
and financing, the reply is that as 
financing is only a service, the manu- 
facturer is just as capable of per- 
forming this service as any finance 
company, and that there is no rea- 
son for divorcing one from the other. 
It gives him a greater supervision 
of the risks; places the control of 
sales in his hands; permits the use of 
surplus funds for financing opera- 
tions and brings the goods to the 
buyer at a lower finance cost. 


Aviation Training 


HE rapid progress of aeronau 

tics and the natural increase of 

public interest, particularly in 
aviation, has aroused a widespread 
desire for entrance into this field of 
employment. As in every 
dustry, there are 
trained men of 
peculiar requirements of aviation are 
such that the most careful consid- 
eration should be given before a se- 
lection of a special phase is made 

Some of the positions which may 
be obtained after proper training 
and experience are as follows 

1. Pilot. 

2. Mechanic. 

3. Aeronautical engineer 
and engine design). 
Factory man. 

5. Airport designer and constru 
tor. 

6. Airport ground man (helper 

7. Radio operator (airport or ai 

plane). 

8. Traffic agent. 

9. Advertising and publicity man 
10. Salesman. 

There are other positions of ex 
tremely specialized or executive na 
ture, but, as a rule, training in one 
or more of the branches indicated 
will fit men for such positions 

The question of openings in these 
phases of aviation is one that cannot 


othe I n 
openings ror 
experience, but the 


airplane 


By Donald KE. K« hoe 


Le partment 


A variety of 
factors must be considered as in any 
other business. 

A pilot with several hundred hours 
of experience in all kinds of flying, 
ss-country work and 
operations, will obvi- 


be answered definitely. 


including cr 
night and fog 
ously be more valuable to a transport 
company than one who has had less 
time in the air and whose experience 
has been gained at airports alone. 

However, this is not to be taken 
that there is no 
place for the pilot with less flying 
time and experience. The Depart- 
ment of Commerce recognizes this by 
granting limited commercial licenses 
to pilots with 50 hours solo flying 
time. These licenses authorize their 
holders to carry passengers for hire 
within a restricted area around an 
airport. An industrial license is 
granted for the same amount of fly- 
ing time. This permits a pilot to 
engage for flying for hire in certain 
operations, such as cotton dusting, 
aerial photography, etc., but not to 
carry passengers or property for hire 
between states. 

The Air Commerce Regulations 
should be carefully studied to obtain 
full knowledge of the qualifications 
and privilege of licensed pilots. 


as an indication 


from a bulletin pub- 
Branch, Department 


Reprinted by permission 
ished by the Aeronautics 


»f Commerce 


t Commerce 


The ability of the individual is al- 
ways a governing factor, but the de- 
ciding factor is, of course, the state 
of the industry. No attempt can be 
made to estimate this closely. 

Pay for pilots varies. On most 
contract mail routes pilots receive a 
base pay with a percentage for miles 
flown with mail. Other pilots engag- 
ing in miscellaneous commercial op- 
erations may receive straight sala- 
ries or commissions. Pilots operating 
independently carrying passengers at 
airports usually receive from $2 to 


$5 for each passenger carried on 
short flights. The amount in each 


case usually depends upon the serv- 
ice performed, the locality, the 
method used, the equipment, and the 
reputation of the flying personnel. 
The rule of supply and demand 
will always apply fully to the oppor- 
tunities for employment as a pilot. 
Good airplane and engine mechan- 
ics are usually in demand, especially 
those that have a detailed practical 
knowledge of airplane rigging and 
repair and engine operation, mainte- 
nance and overhaul. Such experi- 
ence cannot be obtained in a short 
time nor by theoretical application, 
but must be acquired by combining 
theory with hours of practice under 
service conditions. The department 
requires that applicants for mechan- 
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ics’ licenses shall have had at least 
two years’ experience on internal 
combustion engines, one year of 
which must have been on aircraft 
engines. 

As the industry grows, good aero- 
nautical engineers will always be 
needed, as will manufacturing ex- 
perts and shopmen, but here, as in 
other phases, special training must 
be acquired. 

The airport designer is a special- 
ist of a different sort. He should 
possess a thorough knowledge of fly- 
ing in order to see proposed airport 
sites as with the eyes of a pilot. 
Assuming this experience and basic 
engineering education, and sufficient 
study of airports and their peculiar 
engineering problems, the airport 
specialist will have the foundation 
for obtaining a valuable place in the 
industry. 

Airport ground men, as dis« 
here, do not include executives, traf- 
fic men, etc., but are usually helpers 
with ordinary experience and no spe- 
cial training. Their chances fo) 
vancement depend upon themselves 
and the agreements which they hav: 
with their employers. These ground 
men usually perform miscellaneous 
work without engaging in actual fly- 
ing. 

The positions of traffic agent, ad 
vertising and publicity man and 
salesman all require a working 
knowledge of flying combined with 
some special talent for the particu 
lar work chosen. Such opportunities 
will increase with the growth of the 
industry, but probably these men will 
be recruited from the ranks of pilots 
who have found that their special 
abilities along these lines outweigh 
the advantages of continuing in pi 
loting alone. 

The executives of aviation will nec 
essarily be chosen from those com 
bining knowledge and experience in 
several of the more important of 
these phases. 

The opportunities in the Govern- 
ment service can be more specially 
outlined. Enlistment in the Army, 
Navy, Marine Corps and Coast Guard 
for aviation duty will usually afford 
some chances of close contact with 
flying, but the services do not usually 
provide actual flight training in the 
case of ordinary enlistment. Ap 
pointment to one of the Army cadet 
schools will give the student a chance 
to complete a very thorough course 
as a cadet, after which he will bs 
commissioned as a second lieutenant 
in the Air Corps Reserve and will 
ordinarily be put on inactive duty. 
He can then take up work in com- 
mercial aviation if he so desires. De 


issed 


ad- 
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tails as to this course can be obtained 
from the Chief of the Army Air 
Corps, Munitions Building, Washing- 
ton, D. C., which office also dispenses 
information in regard to enlistment 
in the regular service of the Air 
Corps. 

The matter of entering the Naval 
Reserve Force is covered in Circular 
No. 803-19, issued by the Bureau of 
Aeronautics, Navy Department. 

Details of enlistment in the Navy, 
Marine Corps and Coast Guard may 
be obtained, respectively, from the 
Bureau of Aeronautics, Navy De- 
partment, Marine Corps Headquar- 
ters, Navy Building, and the Coast 
Guard, Treasury Department, all of 
Washington, D. C. 


Methods of Acquiring Training and 
Experience 

The usual plan in this case is to 

obtain instruction at one of the com- 

mercial flying schools in the country. 

There are several hundreds of these 

now listed in the Aeronautics Trade 





Mr. Kehoe's article is a 
safe and sane summary of 
the present possibilities 
mm aviation, particularly 
from the stand point of the 
young man who 1s seeking 


a career. 





Directory of the Department of 
Commerce, but the department has 
not established a rating system for 
Suggestions as to 
comparing the offered and 
deciding which would offer 
the best results are contained in an- 
this bulletin. 


these schools. 
courses 


school 


other section of 

Another system of learning to fly 
is becoming more and more popular 
in this country. This is the flying- 
club method. Members of flying 
clubs usually include men and women 
who are unable to purchase planes 
independently and to hire instructors 
to train them. They include 
those who are unable to spend several 


also 


months at training schools and who 
have only a few hours each week in 
which to instruction. Sug- 
gestions for organizing flying clubs 
in a later section. 


receive 


are contained 

The services 
acquiring 
previ- 


military and naval 
offer opportunities for 
training and experience as 
ously outlined. 

A recognized method of securing 
experience as an aeronautical engi- 
neer is to attend a college or univer- 
sity with a complete course in aero- 
nautical engineering. Graduates of 


November, 1928 


these schools should supplement 
their theoretical and _ laboratory 
training with certain practical ex- 
perience before they are ready to 
take up regular engineering work. 
The manufacture of airplanes and 
airplane engines is a specialized fleld. 
Designers and constructors are or- 
dinarily taken from the ranks of 
recognized aeronautical engineers. 
Factory riggers and mechanics are 
usually those who have obtained ex- 
perience in rigging at commercial 
airports or in the military and naval 
services. Welders who are now used 
in building tubing fuselages 
usually are employed for their weld- 
ing ability rather than for aeronau- 
tical training. Some factory men 
begin as helpers in order to learn 
this trade and acquire experience in 
other 


steel 


the same manner as in any 
factory. 
The airport designer, as previ 


ously described, must combine engi 
neering experience with practical 
knowledge of flying. Steel construc- 
tion experts find their training valu- 
able in hangar work. Road builders 
may find opportunities in the con- 
struction of runways. There is need 
for men with electrical knowledge to 


install and maintain lighting sys- 
tems at airports. 

The airport designer and con- 
structor is a man who has a fair 


knowledge of all these phases, and 
in addition an understanding of 
meteorological conditions so that he 


may choose good sites for the air- 
ports he builds. 
Traffic agents, advertising and 


publicity men, and airplane salesmen 
usually have previous experience in 
one of the three lines indicated be- 
sides a fair knowledge of aviation 
in general. Perhaps the best way 
to work into these positions is to en- 
ter one of the other branches of the 
industry and later to specialize along 


the desired line. 


Choosing the Training School 

Before enrolling the student should 
take the physical examination which 
is required before this department 
can issue a student permit for in- 
struction in licensed planes. The 
air commerce regulations prohibit 
instruction in licensed planes with- 
out such a permit, so that before go- 


ing any further the prospective 
student should not fail to assure 
himself that he is physically quali- 
fied. 


The names of the proper physi- 
cians designated as examiners by the 
department can be secured from lo- 
cal flying schools and airports, or 
upon application to the Medical 
Director, Aeronautics Branch, De- 
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SPECIFICATIONS 


Span 28 feet 


Length: 19 feet 
Weight | mpty 100 Ib 
85 m.p.h 


Landing Speed: 32 


lop Speed : 
m.p.| 


Capacity: Pilot and Passenge1 


Type: Monoplane. 
Powe \s a single-seater, 20 H. P 
\s a 2-seater, 35-40 H. P 


Dual Control if desired 


Get Started Now! 


Now is the time to get started 
building. You can put in time for a 
Commercial License, have hours of 
fun and sport flying yourself and 
You can fly 


ross-country and make money in 


carrying your friends. 


aviation, 


Be the first in your district to build 
and fly this sensational monoplane 
For the first purchaser of plans in 
ach town we have a special offer to 
represent us with a discount on all 
later plans, parts and supplies sold 
to other builders 
today and get your ship in the air in 
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partment of Commerce, Washington, 
Dp. C. 

In order to training 
school which his 
needs, the prospective student should 
make a careful study before deciding 
on any one organization. 

If he resides near enough to any 
training school under consideration, 
he should visit it and observe the 
method of its operation. He should 


the 
suited 


choose 


is best to 


know what equipment it has for 
training its students and he should 
learn how many students are as- 


signed to one pilot and one plane for 
instruction. Too many students as- 
signed to one instructor will extend 


the period of instruction over an 
undesirably long period. 

The prospective student should 
talk with the students and learn 
whether they are satisfied with the 
results they are obtaining. If pos- 


sible, he should talk with pilots who 
have graduated from ths 1 and 
should know whether they a 
ily employed or successfully operat- 
ing planes of their own. 

He should study the course « 
both the theoretical and the flight 
instruction, and should compare thi 
with courses offered by other schools 
articularly, the student should find 
out definitely what guarantee there 
is that he will be given flight instruc 
tion and in what period of time his 
training will be completed. If the 
wording of the contract or guarantee 
is not clear on this point, he should 
have it interpreted by some disin 
terested person. 


sehr 


stead- 


yfferx ed, 


To sum up, he should determine 
whether the school is run system- 
atically, whether the students are 
satisfied, and whether there is suf 


the advertised 


indicated. 


ficient evidence that 
course will be given as 
If the student does not 


] VE close 


enough to the school or schools under 
consideration, he should write for 
full details of the courses offered 
These may be compared and if they 


are not sufficiently clear, the student 


should correspond further and insist 


on definite answers to questions 
which are in doubt. 
It would be in order to correspond 


with graduates, if possible, learning 
where they are employed for the pur- 


pose of determining whether they 
have succeeded on the basis of the 
instruction given by the chool 
attended. 


If there is difficulty in obtaining 
any of this information, particularly 
in case the student is not able 
visit the school, he may write to the 
chamber of commerce of the city con- 
cerned or to the Better Business 
Bureau of the city for an expression 


to 
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of opinion as to the merits of the 
organization being considered. 

The Department of Commerce has 
not established a rating system by 
which these schools can be compared, 
and this may not be done for some 
time in the future. However, one 
aid which the department offers as a 
guide is its air commerce regula- 
tions. The better flying schools con- 
form gladly with these regulations 
and they prepare their graduates for 
at least a private pilot’s license, in 
addition to furnishing the ground 
work which will enable them to pass 
the examinations for higher licenses. 
The air commerce regulations should 
be studied carefully by students be- 
fore entering commercial schools, so 
that they will be fully acquainted 
with the requirements of the depart- 
ment judge whether the 
school can qualify them 


and can 
concerned 
for these licenses. 

The average training school gives 
10 hours of dual instruction and one 


or two solo flights. The student who 





Popular Aviation believes 
that truth about the 
aviation situation will 
clarify matters to a large 
Mr. Kehoe has 
gone into it thoroughly 


and the 


em b odied mn 


the 


extent. 


conclusions are 


this article. 





completes this training is by no 
means ready to enter the industry 
as a trained pilot. He is equipped 
merely to continue solo practice. He 
should be in a position to continue 
flying regularly, either by paying for 
practice flights, by arrangement with 
an operator whereby he works in ex- 
change for training, by purchase of 
his own plane, or in a flying club. 

He should not consider that he will 
be able to secure a position with an 
operator on the basis of his ability 
to fly alone at the end of 10 hours’ 
training. He only begun the 
aviation business and he _ should 
obtain at least 50 hours’ solo experi- 
ence before he attempts even the 
carrying of passengers at an airport. 
At the expiration of this period the 
new flyer may begin to carry passen- 
gers and thus add to his experience 
so that at the end of 200 hours he 
may be able to pass the Department 
of Commerce examination for a 
transport license. 

It should be remembered that a 
10-hour training period which can 
not be followed at once by regular 
practice will be of little value to the 


has 
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student. The method of continuing 
this training should be decided and 
ready to be put into effect before 
beginning the training period. 
Otherwise the student may have to 
take additional training later, on 
account of his first instruction hav- 
ing been partially forgotten. 
Flying Clubs 

The purpose of flying clubs is to 
provide a means by which men and 
women may be able to acquire flight 
training without attending a regular 
school. Usually these clubs are made 
up of members who have not the 
time to attend commercial schools or 
who are unable to purchase planes 
independently and pay for regular 
instruction. 

By combining their resources, the 
members are able to purchase one or 
more planes and to hire an instructor 
who will teach them to fly until such 
time one or more members are 
qualified to do this. The air com- 
merce regulations require that in- 
Structors in must 
have transport licenses. 

One method followed is to sell 
memberships of various classifica- 
tions, those with the higher classi- 
fications being authorized to use the 
club plane at more frequent intervals 
or for longer periods of time 
Usually, the number of members i 
based on the number of planes avail 
able for use. Although the depart- 
ment believes that assignment of too 
many students to one instructor at 
commercial schools will undesir- 
able, this need not be considered sv 
carefully at clubs where the acquisi- 
tion of flight training without waste 
of time is not the sole aim of the 
members, as it is with a student at 
a school. 


as 


licensed planes 


be 


There is, however, a definite limit 
beyond which a high membership 
makes it impossible for any of the 
members to become proficient in 
piloting. 

The department does not have suf 
ficient data on which to issue ful! 
recommendations for the operation 
of flying clubs. This matter is being 
investigated and as soon as possible 
a more complete discussion will be 
made available. In the meantime the 
following suggested plan of opera 
tion submitted by one flying club in 
the United States is presented with 
out comment for the benefit of those 
desiring to organize such clubs: 

The tentative plans call for the 
purchase of one or more planes for 
the use of the club, the erection of a 
hangar in which to store the planes, 
and a clubhouse for the comfort and 
convenience of members. The method 


No 











. YP? ’ . +) ane . . . 
r, 1 November, 1928 Popular Aviation Ol 





tinuing 


led and 
before 
period. 
lave to : 


er, on 
nn hav- 








s is to 
en and 
> flight 
‘egular 
e made 
ot the 
ools or 
planes 







GET THoROUGH TRAINING 














egular 
i | with Modern Equipment 
e 
aie a Practical School wi ern Equipmen 
one 01 . . — ‘ 
ructo) Our School Registered, All Instructors and Airpianes Licensed by U. S. Government 
il suc There is money for you in Aviation, ii—you get thorough training NOW! Our courses 
rs are will give you this training—they are taught under the direction of U. S. Government 
com- Licensed Transport Pilots and Mechanics and cover EVERYTHING about planes, motors, 
at ir their maintenance and construction, etc. EVERYTHING a pilot or mechanic must know to 
must ecure a good paying position. 
o sell TRAINED MEN ARE NEEDED! 
Sifica- the fastest growing industry in the world today—offering 
class unlimite [ tunities as a commercial pursuit and unsurpassed en 
se the joyme ing for pleasure alone. The beginner NOW will be the 
val aster iviation a few years hence. There is honor and prosperity 
erval ihead for those who start NOW with the proper training and grow with 
time he industry. Commercial aviation needs men and there is an ever in- 
ers 1 asing demand ONLY for those who have been properly trained—Von 
avail fmann gives you this training. Our equipment is new and of modern 
ares esign, subject to daily U. S. Government Inspection. (Most schools do not 
epart oft 
‘ have a resident U. S. Government Inspector on the field—think what this 
OI too 
or a 
“9 PRACTICAL TRAINING--THE OnLy Way To Bic Pay 
—_—— 
ed s 
quisi \\ you by actual flying and practical instruction; no long course needed. The training which the mn 
wast udent receives is the exact training which he must pond to qualify for immediate positions on the groul vd 
: } r in the air. Our courses have been laid out with a single object in view—to give thorough training in all 
t the inches of aviation—training that will not only enable the student to secure a good paying position upon com 
nt at pletion of his course but also keep in pace with the constant advancement of this great industry. We guar 
hv ntee sufficient hours in the air to make each student master of his ship; pilot it safely and efficiently withou 
: ssistance. No student bond required. Our ground course gives thorough instruction in ground work and 
limit ‘ 

- 5 e will qualify you for a position as motor or plane mechanic 
rsniy \ rigger, electrician, welder or any ground position, or you 
f the THOROUGH INSTRUCTION an take the course combining ground instruction and fly 

; _ ng ¥ i] li os Sos lustrial. limited 
it i inter ne which will qualify vou for a private, indu i 
AT LOW COST commercial or transport pilot 
oe physica he cost is low considering daily 
2 sul fications and flying and thoroughness of theo 
suf st st ewan rats EIOW TO OWN YOUR PLANE 
u : f on latest modern type 
ernment for a b 

. :; 4 es cht Whirl 
ation or pilots. es ‘on GET YOUR COURSE FREE 

. Or new book, é 
beins \TION and YOU standard = mo W rite vr our plan which will enable you to own you 
sible — Learn thes lane and secure without cost to you a complete cours« 
ll be ; nstruction 
e the Pag or seesepigg = tite a tae eee 
pera Von Hoffmann Aircraft School 
ub ir 310 Lambert-Saint Louis Flying Field 
with | (Lindbergh’s Own Field) 
hone | Anglum, Missouri 

Our big new book, “AVIA | Send me your big, new book, “AVIATION AND YO 
TION AND YOU,” tells all the giving all the facts about your ground and flying 
the \ facts. It is FREE. Fill out the courses. I assume no obligation . 
3 for coupon and mail it at_once—no | CHECKOI am interested in GROUND COURSE 
of a obligations. DO IT NOW! | HERE [I am interested in FLYING COURSES 
anes | Nam 
and “— Hoffmann Aircraft School | ,));,... “ 
thod 310 Lambert-St. Louis Flying Field, Anglum, Mo. Town State 


Please mention Popular Aviation when writing to advertisers 








of obtaining the necessary capital 


for such an investment has been 
worked out based on the cost to pur- 
chase, maintain, and amortize the 
investment in one or more airplanes. 


The capital account will be raised by 


selling memberships of various clas- 
sifications and the maintenance ac- 
count sustained by membership dues 
and also from the profits derived 


from the use of the ship at standard 
commercial club rates by members or 
from commercial at 
slightly higher rates. 


use by thers 


The financial plans are as follows: 


Estimated cost of first lane 
52,500. 
Depreciation is estimated as Ws: 
50 per cent first 6 mont} $1,250 
25 per cent second 6 mont! 625 


15 per cent third 6 months 375 
10 per cent fourth 6 mont} 250 
Total hs $2,500 
Interest on investment at 8 ent 
First 6 months on $2.500..$ 200 
Second 6 months on $1,250 100 
Third 6 months on $625 50 
Fourth 6 months on $250 20 
Total interest charges $ 370 
Amortization (depreciation plus in 
terest charggs) : 
First 6 months $1,250 pl 
$200 : $1.450 
Second 6 months $625 plu 
$100 ...... 725 
Third 6 months $375 plu 
$50 ... 125 
Fourth 6 months $250 plu 


$20 .... 270 


Total amortizatior 
charges — $2,870 
Taxes.—The ‘ 
be estimated at the 


‘tax account n no 


present time, due 


to insufficient data concerning thi 
item, but would be chargeable to 
overhead. 

Sinking-fund provisions (amort 
zation $2,500, plus interest, $370 
plus extraordinary maintenance 
estimated at one-fourth of total cost 
of ship or one-fourth of $2,870 
equals $717.50 

First 6 months at rate of $271.50 
per month. 

Second 6 months at rate of $150.75 
per month. 

Third 6 months at rate of $100.75 
per month. 

Fourth 6 months at rate $75 
per month. 

NOTE.—Insurance will be taken 


out on the ship to cover any damag 
to the ship and damage to private 
The estimated cost of the 


property. 

insurance is 10 per cent of the value 
of the ship which in event of com- 
plete smashup will pay the club 
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three-fourths of the original value of 
the ship. This item of expense is 
taken care of in the estimated cost 
of ordinary maintenance of the ship 
and will be explained later. 
Estimated interest savings on sink- 
ing fund deposits at 4 per cent: 





Starting with second 6 
months, $1,450 . -629.00 

Third 6 months, $2,275.... 45.50 

Fourth 6 months, $2,700 54.00 


Total interest savings . .$122.50 
Estimated hourly cost of operating 
plane: 
Gas, 10 gallons per hour at 27 
cents per gallon... . $2.70 
Oil, gallon per hour at $1 
per gallon 50 
Labor, 15 minutes for each 
hour of flying at $1.25 
per hour .00 
Overhead 50 
Actual cost $4.00 
Interest charges, amortiza- 
tion, insurance and extra- 
ordinary maintenance 1.00 


Total estimated cost $5.00 


ent ¢€ ted € 


eed & « no ) 


It will be noted that all the above 


items are liberal in respect to oil and 
Las and close on labor and overhead. 
However, under normal conditions 
labor items will be mainly limited to 
servicing the ships and this will be 
largely taken care of under the item 


of “overhead.” 
Capital account 
20 resident members at 
>100 ae $2,000 
125 resident associate mem- 
DOTS QC B25... ..ccccs 3,125 
10 nonresident members at 
$50 DUU0 
30 nonresident associate 
members at $12.50 375 


tal 


Rar $6,000 
P) 1 Y 1j . . 
roposed expenditures: 


rp 1 
Total Capl 


One training plane $1,800 
One new commercial Air- 

plane ee 2,500 
Labor expense connected 


with obtaining and erect- 


ing hangar and  club- 


1,000 


hous¢ 


Total initial expenditures .$5,300 


Reserve . Meese ennese ey Se 
NOTE.—The training plane will be 


equipped with an extra heavy land- 
ing gear (modified D. H. landing 
with large D. H. wheels and 
spare parts. The ship 
check up members 
before permitting them to 


gear) 
will include 
will used to 
( pilots ) 


be 


November, 1928 


use the commercial airplane. It will 
also be used for dual “instruction” 
for beginning in primary flying 
training. An endeavor is being made 
to have the clubhouse and furnish- 
ings donated and the club will be 
put to only a slight expense in con- 
nection therewith. 

It is proposed that the chamber of 
commerce, the city, and the county 
be asked to advance or arrange for 
funds with which to build a munic- 
ipal of sufficient size that 
the club ships and privately owned 
ships of members of the club ma 
stored, amount advance; 
returned from rental 


hangar 


be the 
ultimately to be 
charges for airplane storage. 

Membership.—A 


resident member 


must be a qualified pilot. The initi- 
ation fee will be $100, which will 
include a free initiation flight of tw 
hours. The dues will be $5 pe 
month in advance, which will includ: 
one hour per month free flying time 


as a pilot 


The member (pilot) w 
} » | 


be “captain” of the ship at all times. 
The resident associate member is 


entitled to the privileges of the club- 
house, the field, and club ships as 


passenger. To become eligible for a 





full membership, the associate mem- 
ber must take dual instruction ar 
pass a test for pilots and receive 
pilot’s license. The initiati for 
associate members will be $25, which 


free initiation flight of 
cne hour. The dues will $2 per 
month in advance, which will include 
one-half hour per month free flying 
time as a passenger. 

The ident member must be 
a qualified pilot residing outside of 


will include a 


’ 
pe 


nonre 


the city or the county. The initi- 
ation fee will be $50, which will 
include a free initiation flight of one 
hour. The dues will be $2.50 per 


month, which will include one-half 
hour per month f flying time as 
a pilot. 


ree 


A nonresident associate member is 


entitled to the privileges of the club- 
house, the field, 


and the ship as 


passenger, and must reside outside 
of the city and the county. He may 
become eligible for a nonresident 
membership by taking dual instruc 
tions and passing a test for pilots 


and receiving a pilot’s license. The 
initiation fee will be $12.50, which 
will include a free initiation flight of 
one-half hour. The dues will be $1 
a month in advance, which will in- 
clude one-fourth hour per month 
free flying time as a passenger. 

In all cases free flying time is ac- 
cumulative. In other words, if the 
pilot or passenger not obtain 
his free flying time in one month, he 
116) 


does 


(( } ued on page 


No 








r, 1928 


It will 
uction” 
flying 
g made 
urnish- 
will be 
in con- 


nber of 
county 
ige fi 
mun! 
e that 
owned 


ib ma 
Vance 
rental 


ember 
2 Initi- 


r time 
tc) W 

time 

ber is 
» clu - 
. for a 
mem- 
n and 
elve 

ee tor 
whic} 
rht of 
2 per 
clude 


flying 


ist be 
de of 
initi- 

will 
yf one 
0 per 
e-half 


ne a 


ber is 
club- 
as a 
itsidi 
may 
ident 
tru 
nilots 
Th 
vhich 
ht of 
ve $1 
1] in- 
onth 


S ac- 
' the 
ytain 
n, he 


November, 1928 Popular Aviation 


63 














WACO WINS AGAIN 


—taking first prizes in the seasons major events 


Winning Sweepstakes with best time from New York 
to Los Angeles. 

Placing First in Transcontinental Air Derby—Whirl- 
wind class—New York-Los Angeles. 

Winning the International Race from Windsor, Can- 
ada, to Los Angeles. 

First in National Air Tour by a margin of nearly 
3,000 points. 


Again demonstrating the same quality of performance which in the last seven 
years has been responsible for Waco’s leading position in the industry. 


= 


The Advance Aircraft Co., Troy, Ohio 
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0A “Forced Landing 


T was a very sultry morning and 
the whole Bay was like a piece 
of glass. Hardly a breath of 
air was stirring. The heavily loaded 
plane moved forward with a great 
rush and in a few seconds we were 
speeding along like a toboggan on 
its way down Mount Royal, but after 
more than a mile with everything 
she had, we were unable to get the 
ship off the water and after four 
unsuccessful attempts to take off, we 
returned to the hangar. Evidently 
we were loaded too heavily. We de- 
cided to unload part of the gasoline 
in order to lighten the plane. Using 
a piece of hose for a syphon, we 
soon filled several large pails with 
the excess gas, but as luck seemed to 
be against us that morning, someone 
accidently upset one of the pails, the 
contents of which was spilled all 
over our prize express packages, one 
a dress from Franklin, Simons & 
Company for delivery to Mrs. Alfred 
Smith, Executive Mansion, Albany, 
New York. However, we finally suc- 
ceeded in taking off with our lighter 
load. 
For more than a month 
from my office in the Times Building, 
we had made most careful plans for 


be fore, 


this flight. We were scheduled to 
stop at Newburgh, Poughkeepsie, 
Hudson and Albany. At each sta- 
tion a launch was to meet us and 
take off the freight. Approaching 


New York at about a thousand feet 
altitude, we made a graceful circle 
out into the Bay around the Statue 
of Liberty, came down and levelled 
off at about one hundred and fifty 
feet above the tops of the piers on 
the east side of the Hudson. 

Monty Worthley of the New York 
Herald and Sam McFarland, public- 
ity manager of the Waldorf and Mc- 
Alpine hotels, were handling the pub 
licity for my company at that time 
and they had been very busy for 
a week. Consequently as soon as 
we were recognized, we were greeted 
by the whistles of a dozen ships 
along the water front. By previous 
arrangement, I was to drop a pack- 
age to a friend sailing for England 
at eleven o’clock that morning, on 
the Cunard liner, Orduna. The Or- 
duna was just backing away from 
her pier and her whistle was wide 
open. As we came up to the ship 
I scored a bulls eye with a water- 
proof bag, containing letters and 


By Roger J. Adams 


On the morning of the Fourth of 
July, 1919, a new Curtiss Hydro- 
plane started to taxi across the Bay 
at Port W ashington, Long Island. 
The plane was starting the initial 
fight of a pioneer air service up the 
Hudson River from New York to 
Albany. In the cockpit were Roger 
J. Adams, President of the Adams 
Aerial Transportation Company and 
Harold Hughes, a test pilot for the 
Curtiss Company. The cockpit was 
literally jammed full of packages 
from New York department stores, 
principally from Macy's, Franklin, 
Simons & Company, John Wana- 
maker & Company, Lord & Taylor, 
and B. Altman's, all for delivery on 
the first initial flight of the new 
Hudson River service to 
points up the river. The accompany- 
ing story of the flight is told by 
Roger J. Adams, who is today as- 
sisting in the development of avia- 


various 


tion on the Pacifc Coast and is 
President of the Hollywood Aero 
Club. 





photographs. It landed on the top 
of the roof of the pier house and 
bounced on to the crowded deck of 
the Orduna and thus the first sched- 
uled commercial air delivery up the 


Hudson River was accomplished 
amidst the cheers of several thou- 
sand onlookers. 

We continued up the river and 


landed safely at Newburgh, our first 
stop, discharged our freight to the 
waiting launch, took off and sixteen 
minutes later, gracefully landed in 
front of the Yacht Club at Pough- 
keepsie and received a greeting from 
factory, locomotive and steam boat 
whistles. A launch came out 
promptly, took off the freight and 
delivered a message from the Com- 
modore of the Yacht Club that a 
specially prepared luncheon awaited 
us in the club house. It was with 
deep regret that I declined the in- 
vitation as we were attempting to 
establish a schedule for a regular 
service and were then more than 
twenty minutes behind time with 
launches and reception committees 
awaiting us at Hudson and Albany. 
However, without leaving the ship 
we remained in front of the Yacht 
Club long enough to partake of a 
couple of bottles of refreshment and 
a box of graham crackers. 


As we taxied under the Pough- 
keepsie Bridge, preliminary to our 
take off, we passed within a hundred 
feet of the steamer, Hendrick Hud- 
son, on its day trip from Albany to 
New York. Hughes had the controls 
and pulled off a great piece of work 
in full view of hundred of passengers 
that lined the steamer’s rails. We 
were merrily skipping over the water 
as we came opposite the steamer and 
with the speed of an express train, 
we piled into the first swell from her 
big left side paddle wheel. The im- 
pact nearly threw us out of the cock- 
pit. Both of the wing pontoons cut 
the top of the wave and threw spray 
a dozen feet in the air but fortu- 
nately we were almost off the surface 
when we met it. In another instant 
we met the second swell which liter- 
ally catapulted us into the air and 
like a drunken sailor we managed to 
keep upright and stay there. It was 
a beautiful display of nerve and skill 
on the part of Hughes. 

In an effort to make up time we 
cut across country wherever we en- 
countered bends in the river, 
although we were flying very low 
in order that people along the river 
might read the sign on the bottom 
wing. Setween Poughkeepsie and 
Hudson, we made quite a detour and 
when a considerable distance from 
the river, our motor coughed a couple 
of times and went stone dead. We 
instantly swung the plane toward 
the nearest point of water. We were 
quite low at the time and as we ap- 
proached the river, we noticed a 
lagoon or back bay, on which a large 
brick yard was located. We could 
see that the water was quite shallow 
out from shore for quite a distance, 
as there were little piles of broken 
brick bats, standing out of the water. 
As we were losing altitude very fast 
and approaching a line of trees that 
stood between us and the main chan- 
nel, we decided to take a chance on 
the shallow water. Luck was with us 
and we landed safely. Evidently we 
were out of gas. At least the three 
gallon gravity tank over head was 
empty. We investigated the main 
tank and found we still had a quan- 
tity of gas there. Undoubtedly the 
feed line was clogged. Suddenly ! 
discovered the trouble. The empty) 
paper box in which we had received 
our graham crackers from the Com 

(Continucd on page 112) 
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WINTER KING 


FLYING SUITS 
Warmth 








Luxurious flying suits made of 

the finest materials available, 

tailored by master craftsmen to 

the tastes and requirements of 

the flying fraternity, and at 

remarkably low prices not to 
be equalled elsewhere. 


29,0 83.5, 


Entirely lined wi \ 
wool felt. wool. 


he luxurious long nap 
Lined with heavy yellow eruvian ‘est ol \1 evela 
sheepewool Am it Tis omasag wa warmth. 
All Sizes from 36 to 46 
Read these specifications and compare 

Genuine gabardine khaki cloth; patent 1 style non-creeping Hookless fasteners; two 
loosening belt buckle; sepa1 at fly flap; a large breast pockets; adjustable wrist 
points of tear ar« : bar- acke : traps; t venient knee pi “t nd 
—easy to put on and take off; genu ilso two hip pockets: Hookless fasteners 

Womb at she na fur collar 5” high: ne t | hott 
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AIR TRANSPORT EQUIPMENT, Inc. 


Curtiss Field, Hangar 20-A 
Address wires 
via Hempstead Ganten he Say, N. » # 


nowrilting t advertises 


Phone: 


Garden City 6666 
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Airports, Factories, 








Announcement 


WILLIAM E. ARTHUR, formerly 
resident of William E. Ar mr = 
neers, and 
of his staff "woe 
inec ie tin ¢ mpany, of 
which Mr. Arthur will be Manager 
of the Airport Division. 
The valuable experience which Mr. 
Arthur has had in designing several 
f the finest airports in the country, 
l I t Austin’s wide 
ver a period 
s, in designing 
ete airports, han- 
sand other 













yr 
nd b uilding com 
irc raft fac t 
utical struct 


Mr WwW illiam E. Art 








will be loc ated 


Au stin sn ational headquarters in 
Cleveland, but he and his ‘staff will 
be : aiable for any type of airport 
or aviation building project contem 


slaoed in any part of the country 
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angars— 
Designed and Built by cAustin 


HE great forward movement ot the aviation industry finds Austin 

prepared with a nation-wide engineering and construction organi- 
zation with specialized training and experience in this field. 

In a score of cities from Coast to Coast, Austin has designed and 
built factories, hangars and other aviation structures. Just completed 
are the new Fairchild plant at Farmingdale, L. I. and the Spartan Air- 
craft factory at Tulsa. A repeat contract with Boeing at Seattle is now 
under way, and one with National Air Transport at Cleveland. 


Whatever you may be contemplating—whether a complete airport, 
a hangar, a new factory or extension— Austin’s specialized experience 
can be of great assistance to you in planning soundly and economically. 

Under the Austin Method the complete project—design, construc- 
tion and equipment—is handled by this one responsible organization 
with guarantees in advance covering total cost, speed of completion, 
and high quality of materials and workmanship. 


For approximate costs and other valuable information, and a copy of the new booklet 
“Airports & Aviation Buildings,” wire, phone the nearest Austin office or mail the Memo. 


THE AUSTIN COMPANY, Engineers and Builders, Cleveland 


New York Chicago Philadelphia Detroit Cincinnati Pittsburgh St.Louis Seattle Portland 
The Austin Company of California: Los Angeles andSan Francisco The AustinCompany of Texas: Dallas 
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Complete Building Service 











We are interested ina 


| Memo to THE ‘AUSTIN | COMPANY, Chis 


peidaiieidsidlenenmemiinddetantiaia’ project containing...............sq. ft. | Send me a personal copy of 


2 ‘Airports and Aviation Buildings.” 
© “The Austin Book of Buildings.” 
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imple Aerodynamics 


Properties of the Air and Atmosphere 


OTHING is really simpler than 
the aerodynamics which the 
pilot or even the designer of 
airplanes needs to know. But to 
study even simple aerodynamics 
with benefit, it is essential to have 
a grasp of a few underlying physical 
principles, which we propose to de 
velop in this article and the next 
The air surrounding the earth 
and constituting the atmosphere ex- 
tends to an immense height, per 
haps 200 miles above the earth’s 
surface. At great heights it is ex 
ceedingly rare and light, and prob- 


ably completely devoid of living 
organisms. (Some of us may re- 
member, however, Conan Doyle’s 
weird story of tenuous beings 
existing many thousands of feet 


above the ground, who, with clutch 
ing tentacles, caused the doom of 
adventurous aviators.) Even at 
ground level, air is a very light gas 
But the height of the air is so great 
that it exercises a heavy pressurs 
at sea level. Luckily for us the 
pressure on our bodies is both ex 
ternal and internal, and its effects 
are not felt, otherwise we should 
collapse. 
Standard Air 


The high speed and landing speed 
of our airplanes reported 
having been found at ground level 
But both the pressure and tempera 
ture of the air, and therefore its 
density, or weight per cubic foot, at 
ground level change from day to day, 
and changes in density affect the 
power of the engine and the pe 
formance of the plane. The greater 
the density the better the perform 


are 


as 


ance. The sales manager of an air 
plane factory with a knowledge of 
physics and aerodynamics might 


see to it that speed tests were made 
on a cold day when the barometer 
stood very high. His announcement 
of tests in POPULAR AVIATION would 
then show a decided superiority 
over the tests of other manufa 
turers, not so well versed in 
tific matters. 

Unfortunately the wily sales man- 
ager is defeated by the definition of 
“Standard Air’ at sea level, which 
fixes once and for all the conditions 
to which a test should be referred. 
“Standard Air” represents roughly 
average conditions in the Temperate 


scien- 


By Alexander Klemin 


Zone such as the United States and 


is defined as: Air at 59° Fahrenheit 
and barometric pressure of 29.92 
inches of mercury. This corre- 


sponds to a pressure of 2,117 pounds 
per square foot (or 14.7 pounds per 
square inch) which out our 
contention that the exercises a 
tremendous pressure. 


bears 
air 


Standard Atmosphere 
As we rise above the earth’s sur- 
face, the temperature diminishes 
approximately at the rate of 1 
Fahrenheit for every 300 feet, and 
the pressure drops So of 
course does the density. 


also. 











The rate of climb at any altitude 
is dependent upon the density, just 
as is the high speed at level. 
Therefore climb tests are de- 
pendent on atmospheric conditions. 
To avoid uncertainty much 
possible in the comparison of climb 
tests, a standard atmosphere, as 
well as standard air at sea level, has 
been defined. This standard atmos- 


sea 


also 


as as 


phere represents fairly well the 
average conditions found in the 
United States. 

In Figure 1, we have plotted 


curves of temperature and pressures 
against altitude, and also the rela- 
tive density or density at a given 
altitude as a percentage of the den- 


; sity at ground level. 
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Become a member of ASPA and as our represen 
: tative work for aviation in your community. 


wings, membership card and lit 
erature of The American Societ\ 





NROLL your name with us! Become a member of America’s Great 

est Air Society and help “Make America Supreme in the Air!” 
Already The ASPA has organized over 400 civilian flying clubs 
throughout the United States. But we need more. Many more. And we 


need you! Helping to carry on this work in your community! 


For The American Society for Promotion of Aviation will petition Con 
gress to appropriate $40,000,000 to supply gratis airplanes to every or 
ganized aero club of fifty members or more. 





In doing this, we are simply urging Congress to follow, without delay, in the 
footsteps of the Canadian Government, which supplies an airplane gratis 
to every civilan flying club. In fact, Canada goes further than this—for 
Canada pays each club $100 for every pilot turned out 


$40,000,000 Jokes 


$40,000,000 will provide 10,000 modern airplanes for training purposes. This 





is less than the cost of a first class battleship. And as an editorial in one of 
\merica’s greatest newspapers recently pointed out—battleships are fast be 
coming a joke. What this country needs, and hasn't got, is the world’s best 
fighting AIR Fleet. 

What the ASPA Is 


The American Society for Promotion of Aviation was organized by 12 
ex-service aviators at the Army & Navy Club, New York City, in 1925. It 
a voluntary non-profit organization incorporated and maintained 





fo “Arouse and promote interest in aviation, as our strongest army of Na 
tonal Defense.” 

To make America air-minded—to cooperate with air-craft manufacturers in 
building up this newest industry 






To organze civilian flying clubs throughout this country and to help train 
pilots for national emergencies. 


Join Aviation’s Great Fraternity 


Membership fee 


ONE DOLLAR 


hich covers the cost of silver 


Secretary, ASPA 
22 Fifth Avenue 
N. . City . er Wing 


I am interested, and I want to add my name 
to the thousands already enrolled by you in 
your petition to Congress to provide funds to 


furnish airplanes gratis for civilian flying clubs, 


for Promotion of Aviation. 


| organized under the auspices of the ASPA or 
| other accredited aviation organizations. Dept. PA 
Write for information as to how you IN: 
may organize an aero club in your i ame 
community l Address 
j City State 
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with altitude is a complex question. 
The loss in power depends mainly on 
the density; the less the density the 
less the weight of air drawn in on 
the suction stroke. But the power 
loss depends on the pressure and 
temperature also. In conditions of 
standard atmosphere, the per cent 
of the sea-level power which is ob 
tained at altitude may be fairly well 
represented by the curve of Figure 
2. Loss of power at altitude will bs 
discussed more fully later, but this 
curve is not out of place at this 
point.- 


Calculating Density From Pressuré 
and Temperature 


In performance tests of any kind 
we have no way of directly dete 
mining density. In the 
chemistry laboratory, it is 


physics 
compara 


tively easy to exhaust a vessel 
known volume of its air, and ti 
termine the density by weigl 


This would be quite impossible 
the flying field. 

Two laws of 
give us a method of figu 
once the pressure is known from 
altimeter or the barometer, and 
temperature from the thermomet 

Boyle’s Law is the first of the 
Suppose we have a mass of ga 
the cylinder of an engine, i 
so slowly compressed by the 
that the temperature remai 
stant. If the piston 
that the volume is halved, the pre 
sure will be doubled. Converse! 
the volume is doubled, the pressur: 
will be halved. In other words, if 
temperature remains constant, the 
pressure and volume of a_ giver 
weight of gas will vary 
one another 

The second law is Gay Lussa 
This states that when a gas is kept 
at constant pressure, the volume of 
a given mass varies proportionat 
to the absolute temperature. Thi 
absolute zero of temperature is the 
point at which all heat energy dis 
appears (a condition only to be found 
in interstellar space) and is 459.4 
degrees Fahrenheit below 0° Fah 
renheit. 

We will find it usef 
these laws so as to bring in 
density. At constant temperature, 
when the pressure 
volume diminishes. Hence dens 
increases with increased 

At constant 
temperature increases, the volumés 
increases. Hence density diminishes 
with increased temperature. 

Given these laws the density of 
air can be readily calculated if the 
pressure and temperature are know! 


fortunat 
ring densit 


+} 


pnysl ~ 


moves so mu 


inverss Ix 


ul to modify 


increases, the 


pressure 


pressure, when the 
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These laws and ideas will also be 
found useful in the consideration of 
the engine power and are therefore 
doubly useful. 

Our reader will find nothing so 
valuable in bringing home principles, 
as studying the simple problems that 
follow. 


Shall We Get Good High Speed 
Today? 

This is quite a practical question 
to ask. The few principles of 
physics dealt with, will enable us to 
answer this question readily. If 
the pressure is high, and the tem- 
perature is low, we shall certainly 
have high density and a good test. 
however, that the pres- 
sure is high, 30 inches on the barom- 
eter, and the temperature is high 
also, 80° Fahrenheit. The absolute 
temperature is 80 159.4 539.4 
Standard air at 29.92 inches pres 


sure, and 59° Fahrenheit or 518.4 


Suppose, 
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Absolute has a density of .0764 
pounds per cubic foot. 

If the pressure rises to 30.00 
inches, then by our modification of 
Boyle’s Law, the density will in- 
crease in proportion to the pressure: 

30.00 
.0764 > - 
29.92 


.0766 


But since the temperature has 


risen, the density will decrease pro- 
portionately. Thus the density will 
be: 


518.4 
.0766 0753 
539.4 
The combined effect of 
temperature rise will be 
the density, and 


pressure 
rise and 
therefore to lower 
therefore to decrease engine 
and the high 


power 


speed. 
Loss of Engine Power at Altitude 


One of the principal causes of the 
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y”' R skill and daring, Earl Rowland, have placed your name 

in the front rank of aviation’s “Hall of Fame.” We are proud 
of you, and proud, too, of the fact that you chose a Cessna plane 
to help you win, 


You have proven to the world what we have long contended 
that the Cessna Cantilever Cabin Monoplane will outfly any 
other cabin plane ever built—horse-power for horse-power. 


Not once, but twice have you proven this fact—first, in win- 
ning the Class A Cross-Country Derby, and, second, in winning 
the Closed Course Event No. 2 at Los Angeles. You are doubly 
entitled to our congratulations, and we are indeed happy to 


have had our share in your triumphs. 


ROWLAND Wins 
with a CESSNA 


i eaeabieney the air-minded 

gather, one name is heard on 
every hand—CESSNA! Already 
orders are pouring into the factory 
for duplicates of the plane in which 
Rowland flew to success. 


This product of the old Master, 
Clyde V. Cessna, bids fair to be in 
the greatest demand of any airplane 
ever manufactured. The plane 
that Rowland flew was a strict- 
ly stock model — no clipped or 
racing wings, or other special fea- 
tures—but the same plane that we 


have been delivering everywhere in 
the country for many months past. 


Don’t forget, either, that in Class 
B, the Cessna, piloted by Schultz, 
was the first strictly commercial 
plane of any type to cross the line 
at Mines Field — again proving 
Cessna superiority. 


There’s a golden harvest awaiting 
the Cessna dealer. Will you be one 
of them? Wire or phone us quick, 
and we'll tell you if your territory 
is still open. 


The Cessna Aircraft Co. 


Wichita, Kansas 
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“Financial Survey of -Aviation 


NTEREST of investors in aero 

nautical securities has increased 

to a surprising extent in the fol- 
lowing key cities: Chicago, New 
York, Detroit, St. Louis, Los An 
geles, Louisville, Minneapolis, But 
falo, Seattle and San Francisco 

Market appreciation in many 
stocks during the last month has been 
quite dramatic. At today’s (Oct 
8th) figure Warner Aircraft Engin 
has advanced 35 points, National Air 
Transport 105 points, Curtiss Flying 
Service from 1214 to 18%; Aviation 
Corporation of America from 18 to 
30, National Aviation Corporation 
from 30 to 39, Travel Air about 30 
points, Bellanca 55, Sikorsky Avia 
tion Corporation from 12%, original 
offering, to 1914. 

Fairchild Aviation has just bee 
reorganized on the following basis 
Former 150,000 shares of “A” sto 
has been increased to 300,000, with 
total authorized of 500,000. The fo1 
mer 30,000 class “‘D’’ stock has beer 
increased to 60,000, 85,000 shares of 
the new “A” to be handled by the 
bankers. The present market of nev 
“A” 28% to 29%. 


9) + 


A split-up of 25 to 1 in Wester: 
Express is currently reported as a1 
expectation of several of the stocl 
holders. 

Stinson Aircraft for each one unit 
of the old stock has issued five shares 
of new common. It is now quoted 
(Oct. 8th), 24 to 25%, 

Swallow Airplane Company is re 
ported to be engaged with their ban] 
ers in what is claimed will be a stock 
split-up of 10 to 1, although we have 
no definite corroboration of the con 
pletion of the new plans at this wi 
ing. 

American Eagle has 
refinancing plan. New common stoc] 
is to be offered at $7.50 a share 

Sikorsky Aviation Corporation was 
recently offered by a strong unde1 
writing group consisting of G. M. P 
Murphy, National Aviation Con 
pany, both of New York, and Jame 
C. Wilson of Louisville. The board 
of directors include, among others, 
the following: J. Cheever Cowden, 
vice-president of Blair & Co.; Charles 
S. Jones, president of Curtiss Flying 
Service; John J. Mitchell, Jr., vic« 
president of the Illinois Merchants 
Bank, Chicago; Joseph E. Otis, Jr 


7 


completed 


By R. D. Small 


\/anager, 4 Iz lal 


Chicago, director of the Central 
Trust Co.; Earle H. Reynolds, presi- 
dent of the Peoples Trust & Savings 
Bank, Chicago; James C. Wilson of 
the J. C. Wilson Company, Louis- 
ville, also president of National Avi- 
ation Corporation; James Bruce, 
vice-president of National Park 
Bank, New York; O. A. Glazebrook, 
Jr., of G. M. P. Murphy & Co., New 
York; R. C. Stanley, president of the 
International Nickel Co., etc. 

This company has been generally 
included in the group of the acknowl- 
edged leading three or four plane 
manufacturers in the country. Work 
carried on during the past five years 
at a cost of over a mililon dollars has 
resulted in the new Sikorsky Amphi- 
bian 8-38. This craft can take off 
from either land or water even 
though fully loaded. It is a large 
dual motored, all metal plane, capa- 
ble of carrying up to ten pas- 
sengers, with mail, baggage and ex- 
It sells completely equipped 
Sales have been 


press. 
for about $55,000. 
made to a number of transport com- 
panies, such as Western Air Express, 
Pan American Airways, to the Gov- 
ernment and a few private individ- 
uals, such as Mr. Walgreen, promi- 
nently identified as the owner of the 
Walgreen chain of drug stores; Cor- 
nelius Vanderbilt Whitney and oth- 
ers. The Curtiss Flying Service has 
taken over the United States sales 
agency for the products of this cor- 
poration, and the Curtiss Export 
Corporation for all foreign countries. 
It is expected that two planes a week 
will be produced after the first of the 
year. 

Financial Structure Five hun- 
dred thousand authorized. 
Presently to be outstanding, 200,000 
shares, of which 100,000 shares is re- 
tained by the management. Stock 
originally offered at 121% has ad- 
vanced today (Oct. 8th) to 191%, 
with a strong demand at this writ- 


shares 


ing. 

Curtiss Flying Service, Inc., has 
established three of its twenty-five 
new flying fields in its program of 
completing a nationwide transport 
and taxi service—Portland, Me.; 
Bridgeport, Conn.; and Miami, Fla. 
Mr. Chas. S. Jones, president of the 
company, was kind enough to give 
tc the writer the following addi- 


n Financing and Trading 


tional cities where the service will be 
installed as rapidly as possible: Chi- 
cago, Philadelphia, St. Louis, St. 
Paul, Detroit, Buffalo, Indianapolis, 
Columbus, Denver, Seattle, Portland, 
San Francisco, Los Angeles and a 
number of Texas cities, and others to 
be installed later. He also stated 
that an extensive service would be 
provided for Florida tourists this 
winter. 

Some _ highly 
dusting’”’ contracts in the southern 
states, together with the sales agency 
of the Sikorsky plane and certain 
other values representing work for- 
merly completed but not until re- 
cently reflected in the market price 
of Curtiss Flying Service, accounts 
for recent steady advances from 15% 
to 1914. 

Those close to the original group 
of banking interests of the organiza- 
tion claim that a market level of be- 


satisfactory “crop 


tween 23 and 25 will be seen in the 
near future. 

In this connection it is of interest 
to note that Col. Lindbergh in his 
address at the National Aeronautical 
Safety Conference, held in New York 
October 4th and 5th, stressed as one 
of the greatest needs of the moment: 
Higher standard of flying schools, 
with a greater sense of responsibil- 
ity and better instruction methods; 
also a universal standard, federal 
rather than state, for all pilots car- 
rying passengers. He said in part: 
“Schools in the past have not been 
particularly well organized. In many 
instances the practice has been to 
advertise the course for the low cost 
rather than the high quality.” And 
again: “Our flying schools should be 
rated by their standing and patron- 
ized on account of their excellence 
as are our universities and colleges. 
Uniform regulations should be ob- 
tained by the individual states adopt- 
ing Federal flying regulations of the 
department of Congress.”’ And again: 
“It certainly is not advisable to have 
a number of student pilots operating 
from the same field with passenger 
transports.” The highest possible 
course of instruction, even including 
the installation of three universities, 
is a part of the Curtiss Flying Serv- 
ice program. We have been advised 
by a number of students that they 


(Continued on page 102) 
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DO WE OR DONT WE—SEE FOR YOURSELF 





SOME OF OUR GRADUATES — THEY CAN FLY 


We don’t have the largest School, but 
we do know that we have the most 
complete School in the country. We 
are adding to our equipment, stock 
and facilities every day. Our system 
is being copied by many of the better 
schools. We have just completed a large metal hangar, and 
our new 3000 foot Runway has been leveled, with 90 cars 






of cinders rolled down. We don’t promise you fortunes in 

AVIATION. We have always made the statement: 

WHAT YOU GET OUT OF IT] DEPENDS UPON 
YOU! 


But we do promise to teach you how to fly, and to adapt yourself 
to the other requirements necessary to success in AVIATION other 
than Aeronautical knowledge. Our new Ground School Course is the 
finest that can be found in any school of Aeronautics excepting the 
\rmy Schools. We are sparing nothing which will benefit our gradu 
tes. Our Mechanical Shops are by far the most complete 





Our Training Planes Are Equipped with Safety “Break-Away” Controls 
Come to Gary and See for Yourself 


COMPARE US WITH OTHERS—THEN DECIDE 


STARTING SEPTEMBER Isr. OUR COURSES ADVANCE TO 
Airplane and Motor Mechanics $100. Private Pilot $350. Limited Commercial Pilot $800. 


Deferred payments may be arranged at an additional 10°; charge. 
pay \ “ ¢ 


ATKINSON AVIATION CO. 


“School of Aeronautics” 
COMPLETE AIRPLANE SALES AND SERVICE 
106 WASHINGTON STREET GARY, INDIANA 
Distributors MONOCOUPE and BUHL Airplanes 





Photo- Gary, Indiana, AIRPORT. Owned and Operated by Atkinson Aviation Co. 
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‘Financing ‘flying (lubs 


HE needs of my business have, 
to my own great misfortune, 


located my desk in a rather 


conspicuous spot in the office. Un- 
less the doorman is at his appointed 
post, which is rarely, insurance 
salesmen, charity workers, beggars, 
job-seekers, subscription 
trade association representatives, 
promoters, realtors and other pe! 
suasive ladies and gentlemen who in 
dividually entertain the ardent belief 
that they have something for me that 
will change the course of my lifé 
are free to introduce themselves, sit 
at my elbow and start talking 

Among the maniacs whom th 
strong arms have recently extracted 
from the proximity of my desk, have 
been some promoters of flying clubs 
The fact that I am known to be ar 
aviation enthusiast, and that my des} 
is surrounded by pictures of aero 
planes has probably caused thes: 
business men to approach me in ab 
normally large numbers. 

One flying club man I have listened 
to and allied myself with—the rest 
talked a common language, whicl 
went somewhat as follows: 

“We will buy two planes at $3,000 
each, pay instructors $5 an hour, al 
low $60 a month hangar rental, $500 
a year for overhauls and repairs 
Fifty students will need : pay dow! 
$100 each, and half of their yearly 
dues of $100 in pwede e, a they get 
their instruction for $17.50 an Ba 
and solo time at $12.50. You can 
see this is a perfectly sound proposi 
tion financially, so I not only expect 
you to join, but I think you'll want 
to underwrite it unless you’re crazy.” 

After the talker has been removed 
I take time out to ponder why such 
creatures exist. Some of my friends 
tell me that this type of promoter has 
reaped tidy little sums by organizing 
flying clubs on the gold brick basis 
The history of clubs so formed is al 
most invariably the same. A plans 
wears out or is cracked up, and there 
is no money in the kitty to put things 
right again. The members of the 
club then try to locate the promoter 
to raise some more money for them, 
but he by this time is operating in 
some other part of the country: the 
disappointed members of the club 
pay their assessments and wonder 
what there is to this flying club busi- 
ness, after all. 

The activity of quack promoters is 


sellers, 


By G. M. Pynchon, Jr. 


the more astonishing in the face of 
a legitimate movement which is now 
in progress. A group of men and 
women prominent in aviation activi- 
ties, including Charles Lawrence, 
Sherman Fairchild, H. P. Davison, 
C. V. Whitney, Miss Estelle Man- 
ville, Miss Ruth Nichols and others, 
are associated in an organization 
known as the Aviation Country 
Clubs. This organization was formed 
to establish a string of elaborate fly- 
ing clubs throughout the country. 
Membership in one club includes 
privileges at all the other clubs; in 
other words, it will eventually be pos- 
sible for a member of this organiza- 
tion to tour the country in his plane, 
or in his club’s plane, and land at 
club fields at all points. 

This rather ambitious idea may at 
first seem impractical but closer 





Many clubs fail through 
lack of proper financing 
and an unwillingness to 
face the fact that a sound 
basis for the operation of 
a club cannot be obtained 
definite arrange- 
ments are made at the 
start to take care of the 
financial obligations that 


will be 


unless 


incurred. 





scrutiny of their plans will uncover 
many object lessons for those indi- 
viduals who are considering the es- 
tablishment of flying clubs. In spite 
of proposed purchases of expensive 
real estate, the erection of club 
houses, hangars, etc., it is estimated 
that a pilot who normally does 150 
hours of flying a year in hired ships, 
will save the amount of his initiation 
fee and first year’s dues in about six 
months, if he is a member of one of 
the Aviation Country Clubs. The se- 
cret of these results lies in properly 
estimating and foreseeing all costs 
and providing them efficiently. For 
example, before making any attempt 
to interview prospective members, 
the organization management of 
Aviation Country Clubs went to the 
foremost air transport engineer of 
the country, Mr. Archibald Black, of 
Black and Bigelow, who worked out 
theoretical prospectus. 


When a site is chosen for a club, 
(under this engineer’s guidance) a 
prospectus, or “cost forecast” is 
made up for the individual club. I 
propose to discuss a typical prospec- 
tus; though one I have chosen was 
made up for one of the Aviation 
Country Clubs now in process of or- 
ganization. This particular club is 
to be rather complete in that it will 
own its own club house and will have 
exclusive use of a splendid field, but 
no real estate is to be owned. Ex- 
penditures are classified as original 
investment, constant costs (or “over- 
head”) and variable costs. First, let 
us see how the estimate for the origi- 
nal investment is arrived at. 

Mr. Black has much to say con- 
cerning the type of aeroplanes to be 
used. Aeroplanes-for training pur- 
poses must not only be simple to fly, 
but they should have a high factor 
of safety, because all flying courses 
should include stunt instruction. 
Furthermore, the cheapest aeroplane 
to buy is not necessarily the cheapest 
to operate. After allowing for deliv- 
ery charges it is estimated that two 
machines, powered with modern 
motors, will comprise an initial in- 
vestment of $11,000. If OX motors 
initial investment 
,200, but assum- 


were used this 
would amount to $ 
ing an active existence for the club, 
more expensive motors would pay for 
themselves by the end of a year. 

For a roadway leading to the club 
house, the landscaping of surround- 
ings, a parking area and a small 
amount of fencing, about $1,500 is 
allowed. 

For the club house, which is to be 
a frame building of simple but rea- 
sonably artistic type, with the fol- 
lowing rooms: lounge, locker room 
with one hundred very small lockers, 
main dining room seating 24 persons, 
a kitchen and pantry, a card room 
with two tables, a shower bath, a 
men’s toilet, a ladies’ toilet, a serv- 
ants’ toilet, a small bed room for 
the caretaker and a small room for 
about $30,000 will be 





office use, 
needed. 
Water system connections with the 
club house, extension of telephone, 
and electric power lines will come to 
approximately $200. For miscel- 
laneous small items $100 is allowed. 
Architects fees, engineering costs, 
supervision of construction and simi- 
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Choose the position you want—pilot, mechanic, designer, aircraft business man, 
field superintendent, airport manager, aircraft manufacturer—countless big positions 
are open for the trained man in every line of aviation. Take the training that will equip 
you for any one of those positions—get the newest features of aeronautical training at 
the College of the Air. » » » The “jack of all trades” has no place in aviation—masters are 
wanted. You need a specialized training. Marshall Flying School has new courses, 
new equipment and new methods of instruction to give you the help you need; all courses are offered now. 


It’s Easy to Start With Straight Flying Course at $75. For the low 
cost of $75 you can enter aviation and take all the fundamentals. This course, teaching 
you regular flying, will be a stepping stone for you—a means of entrance in the greatest of careers. 

This Straight Flying Course is but one of the many new courses which the College of the Air has 
introduced after four years of experience is giving aeronautical training to young men. 

Mail the coupon below and get the free catalog which explains and describes the new courses 
and tells you how you can find your way into this promising industry. 





This st > rood positior . . : : > 
with aint eee Ree h gece Straight Flying Course—Regular flying instruction including | Mechanic’s and Engineer's Ground Course—Especially 
ting from Marshall fF g Scho the fundamentals and requisites of ordinary flying. Price to prepare for mechanics, ground and factory work. 
perior training helps the student into (without ground course) -_...............-...-- . $75.00 Also beneficial tocontemplated flyers. Course includes 
h positior : ‘ . metal airplane construction, repair and maintenance; 
Primary Flying Course—Work in Straight Flying Course : 
and cet tay, Bey tet to crosewind landin a de at So offe motor assembly and overhaul; steel fuselage construc 
sane es neg : : ". a . tion and repair; aerial mapping, meteorology, naviga- 
and difficulties encountered in flying in all sorts of condi- tior nstrument reading, and theory of flight. Un- 
tions. Price, including Mechanic's and Engineer's Ground eens See wee hae Nee gene 
Course 7 - $150.00 doubtedly the finest ground course in the country. 
SUaresesasesseseerenscssees poeenouscsoucres ? “ Plenty of equipment. 300 hours training. Price $75.00 
Intermediate Flying Course—Instruction given in both Straight This course is given free with all our flying courses 
Flying and Primary Flying Courses and advances student with. exception of the Straight Flying Course 


through full 10 hours of work in the air. Student can be soloed 
if ability is shown. Price, including Mechanic's and Engi- 
OOF O HeUS GENES ccccccccnssccues see Le 


Complete Aviation Course—All principles of flying and every 
needed requisite to make you a successful flyer. For j 
ings, Cross country and all-weather flying. Solo flying guar 
anteed. No bond required. Price, including Mechanic's and 
Engineer's Ground Course ....................... $245.00 





Private Pilot’s License Course—Flying time and training for a 
private pilot’s license. Training qualifies you for eligibility 


. aie | +> 
PP P29 ones 





forlicense. Ten hours of solo flight. Arrange your examina we s 
tion at field. No bond required. Price, after solo....$150.CO oe nd , : 
‘ee Limited Commercial Course—Special advance course. Quali- ra! | aa : eR { 
= z - Ad ° fies you under the Department of Commerce for the Govern- — & bs : . 
Stier titan the teiteien 06 thie ment Limited Commercial Pilot's License. Get the Primary — : — 
Flyin Seheol this peony Bo “yoo Flying Course and 50-Hour Advance Course. Price, including One class of the Marshall fall term students who are taking 
& , . Mechanic's and Engineer's Ground Course__- $700.00 aviation training under the new method 


oughly trained for this important man- 
ufacturing work in an airplane plant 


set, BOOK FREE! Marshall Flying School, Inc. 
Malon® fecgceeeece’ 616 North English Street Marshall, Missouri 


catalog. It shows you the equip- 
ment, buildingsandthelargenum- Gentlemen: Please send me without obligation your new catalog and infor- Check the Instruction 


ber of planes used at ‘ : 
this school — explains mation on your new courses and new methods of instruction. _ You Want: 
about the new courses O) Pilot : 
—tells how you can Name = ee a O) Mechanic 
make your start and O) Designer 
win your way. ; 1 
a ww Address ee ee eer — — : 0) Aircraft Business 
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lar incidentals will amount t 
approximately $3,180. 

A wind cone and mast, a baroms 
ter, a thermometer and other 
items come to $125. $75 is allowed 
for some incidentals, such as mar] 
ing obstructions around the clul 
house. Hangar, and g: 
equipment are to be provided chiefiy 
by the operator of the field. To a 


small 


shop rage 


low for small items for the use of 
club members or mechanics $100 

allowed. For club house furnishings 
an item which is subject to great 


variation, at least $5,000 should be 
allowed and preferably $6,000. 
club will need a small passenger cai 
to be available for the personnel or 
miscellaneous duties, and this w 
cost $116. Minor supplies, such as 
flares for emergency 
are estimated at $250. In 
to the two 
chutes should be provided at a « 
$700, and some spare parts for ae? 
planes and a few engine parts shou 
total $1,500. In 
safely be estimated at 5%, o1 
In orther words, investment in the 
building and incidentals total $34 
980. Ground equipment, includins 
club house furnishing, total $7,78¢ 


The 


night landing 


aeroplane Ss, two 


identa COS 


Flying equipment totals $13,98¢ 
Organization costs, including ir 
poration expenses and incidental « 


penses total $850. 
investment for this club, theref 
amounts to $57,581. 

In order to 
working capital it is suggested 
there be provided a fund equal 
least three month’s fixed charg: 
clusive of dining room, etc., 01 
$7,812. 

Fixed 
mated as follows: 


provide an ade 


operatir 


er. sia¢3 


The rent of field fa ‘ 
use of ground fo) ] 
house, etc... $5,.000.0 


Rent of hangar space for 
two moderate sized aero- 


planes at $30 per mont] 720.( 
Depreciation of club houses 

building, 5 per cent, or 1500.0 
Depreciation of club house 

furnishings, 3 per cent 999 OK 


Depreciation of aeroplanes 

and spare parts exclusi 

of engines, 20 per cent. or 2.3 
Telephone facilities 75.0 
Office supplies and incident 

als on flying operations 
Rent of gasoline tank and 

pump 
Water and light 
Heating of club hous: 
Fire insurance. . 183.3 
Fire insurance including li 

ability, property damage. 

crash (less deductible 


100.00 


a ? 5.00 


250.0 


600 00 


fees average $675 pe} 


tion 


Fore 


Popular Aviation 

fire, theft, tornado, etc.. 2,775.00 

Annual overhaul of two 

oy 

Allowance for test flying. . 

Salary of general manager 
and flying instructor 


3,000.00 
6,000.00 


»,000.00 


Salary of first class me- 

chanic at $65 a week.... 3.380.00 
Salary of caretaker with 

room and board 1,300.00 
Billing, auditing, etc 1,200.00 
Locker expenses 500.00 
Contingencies : 2,840.00 


°29 HOT 90 
300,02 4.00 


Variable operating costs are esti- 


mated as follows, 
plane and engine: 


based on a modern 


Gasoline, oil, greases, ete. $3.00 

Engine depreciation on basis of 
1,500 hours life with engine 

750 and with 


salvage.... 1.83 


costing about $2, 
no allowance for 
crashes 


Allowance for 


and for deductable amount of 


minor 





nsurance policy in cases of 
serious crashes, about tw 
engine overhauls, one for 
every 250 hours at $200 each .80 
ontingencie and miscellane 
us at 10 pe ent 76 
otal hourly flying costs, to b 
added to fixed costs, without 
allowance for hiring of pilot 
therefore amount to 8.39 
rhe above figures c¢ ver organiza 
and operation of a rather elab- 
rate flying which, however, 


rganized as to make unnecessary 
Investment in a flying field or 

any real estate vhatsoever. 
Due allowance is made for those 
tems which th ordinary promotor 
variably over! KS, namely, con 
ngency tor crashes, depreciation 


nd vague, but extremely, 
cidentals A 


aturally nave 


expensive, 
of this kind will 
limited member- 
} ip 


particulal initiation 


How- 


certain 


In this case, 
person 


ver, trom prospectus 


ten can be picked out which will 
he approximate cost of the 
heapest type {f club, namely that 
whose only property is a contract 
th the Instructor and a certair 
umber of aeroplanes and spare 
irts Let us see what these items 
re and what and then 


they total, 
| 
| 


ompare the result with the figuré 


isually presented by the gold-brick 
promoter. It must be remembered 
that figures are different for each 


ub and vary according to its loca 
purpose, and activity, there 
the figures I mention are 
licable only to a certain club, and 
re presented as examples of 


ap- 


only 


club $3,380 a year 
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the type of analytical work necessary 
before a flying club can be correctly 
organized. 

Here is a typical 
Black and Bigelow covering a flying 
club located at a public field. Fixed 
investment 


prospectus by 


is distributed as follows: 
For two, three-place dual control 
machines completé 


with engine ap- 
proximate cost l 


in New 


ae liverec 


York is $11,200. Spare parts ab- 
sorb $756. Two parachutes to be 


used for stunt flying instruction cost 
$700. A limited amount of office 
equipment will bi necessary, and this 
amounts to $250. Small tools and 
miscellaneous equipment count for 
another $250, whereas for incident- 
and contingencies a reserve of 
$500 is allowed. Total fixed 
ment for this type of club is 
fore $13,650. This may vary 
different clubs. It may safely 


als 
invest- 
there- 
with 
be 


put at between $12,000 and $15,000. 
Proprietary m mbership in a club 


with this equipment would therefors 
approximately $275, if there 
fifty meml Membership 
increased, of to spread 
he results of 

> that 
onsiderably 


somewhat 


cost 
were ers, 
course, 
vy = 

I 


would naturall) 


can be 
the cost more thin 
this 


Y each 


member would get less 
flying. Annual costs 


as follows: 


are 


Rent of hangar space for two aero- 


planes, with the use of field and desk 
room in one of the field buildings, 
would be approximately $900 per 
vear, 

Depreciation of a roplanes, para- 


exclusive of engine 
for 


per 


hutes and parts 
allowed 
inder “variabl sts”) at 20 
cent is $1,142 


Flying ins 


depreciation wi i is 


] 
aeroplanes, 


including fire, theft, tornado. crash, 


public liability and property dam- 
age, $2,800. This item is most im- 


which is usually 
promotor of fly- 


portant and is one 
overlooked by the 
ing clubs. If no insurance is car ‘ied 
the student liable for the 
plane, and this means that each mem- 
capital of at 


must be 


ber have least 
$10,000, 
tical. 


Fire 


must 


which is obviousl\ 


imprac- 


insurance on spare parts, 


tools, office equipment. parachutes, 
etc., is $9.75 per year. Office sup- 
plies and incidentals will come to 
about $250 a year. Annual over- 


haul of two aeroplanes can safely be 
estimated at $2,000. Two hundred 
and fifty dollars should be allowed 
for test flying. 

Salary or guarantee of pilot in- 
structor is $6,000. One first 
mechanic at $65 a week will cost the 
If no mechanic 
Continued hage 112) 


class 
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“Young Men Will Do Well to Consider 
the Calling of Airplane Pilot” 


Colonel Paul Henderson 


The World’s Greatest Opportunity Lies 
in the World’s Fastest Growing Industry! 


“OLONEL HENDERSON, who is known as father of the 
air mail, and who is now general manager of the National Air 
Transport, speaks with authority. He has watched commercial 
aviation grow from a single experimental air mail line, which he 
was instrumental in starting, to a vast transport system which flies 
hundreds of planes over more than 25,000 miles daily to carry 
United States Mail, alone! He has seen aircraft factories spring 
into being to build 5000 planes this year for airlines, business and 
individual use. He predicts that 


*10,000—possibly 15,000 planes will be built in America 


in 1929” 
and asks 


“Where will the pilots come from to fly these ships?” 


Colonel Henderson is right. There is a tremendous demand, not only tor 
jilots, but also for mechanics, factory construction men, airport operators, 
airplane salesmen, and a dozen other types of aviation specialists. lor every 


the air, there must be twenty men working on the ground to build it, 
ell 1 d service it. There is no field offering greater money than aviation! 
‘here is no field in which able-bodied, red-blooded men with intelligence and 
lore ight can go to the top faster! There is no held offering more thrills, 


adventure and glory! 


The Porterfield Flying School has a vital messag: r you about flight 
training in new licensed planes under veteran transport pilots; and about 
uind school instruction in one of America’s la st and busiest aircratt 
actorics, with men who are leaders in the industry serving as your 
teachers : learn how this school prepares you, through the finest 
system of instruction and with the most complete and modern equip 
ment in the middle west, to take your place and make good in aviation! 
Irite or wire at ONCH—naght NOW for 1 LYING MESSAGI! 


THE PORTERFIELD FLYING SCHOOL, Ine. 


2800 East Thirteenth Street Kansas City, Mo. 
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The International Aeronautical 
Exposition 


the 
Halls of the Coli- 
Armory. 
sory exhibits will be placed in the 


HE First International Ae 
nautical Exposition, directed by 
the Aeronautical Chamber of 


Commerce, will be held in Chicago 


December 1 to 9 inclusive. It will 
be the first all-commercial aircraft 
show and will exceed in size even 


the post war Exhibit held in New 


York in 1919 which was wholly mil 
tary. 
The Aeronautical Chamber has 


leased the Coliseum and the First 
Regiment Armory, Chicago’s largest 
exhibition halls. A l 
affords entrance from 
to the other, making the exposition 
practically under one roof. Though 
containing more than 100,000 square 
feet, requests of i 
aircraft and accessories have reached 
the Chamber in such number that it 
is questionable if these two buildings 
will be sufficient in size to house the 
displays of all those who have mad 
application. 

Chicago’s official 
assured by the 
Mayor’s Aero Commission and the 
Aviation Committee of the Associa 
tion of Commerce are taking in the 
plans. These organizations feel that 
the exposition will not only help to 
keep Chicago the center of the na 
tion’s Air Transport activity but 
will also establish the city as the 
logical meeting place of manufac 
turer and buyer. 

The 
allotted so 


canopied Wa 
building 


one 


manutacturers of! 


be en 


help 


has 
active t} 


part 1 


e 


has. been 


will be 


available 
that 


space 


airplanes 


exclusively in Main, 
South 


the 


shown 
North and 
and in 


seum Acces- 


Coliseum Grand Ball Room and in 
the balcony. 

The Chicago Municipal Airport 
will be available at all hours to those 
manufacturers wishing to keep 
planes in readiness for actual demon- 
strations. Those who will fly ships 
which will be put on exhibition will 
find cartage facilities ready at a 
minimum cost. 

In addition to the invitation ex- 
tended by the Chamber to foreign 
exhibitors, the international flavor 
of the Chicago will manifest 
tself in the the more 
than 200 possibly 
forty-nine different 


be in this country 


show 
presence of 

from 
nations who will 
to attend the In- 
Conference on Civil 
Aeronautics President Cool- 
idge has called for Washington, De- 


delegates 


ternational 
which 


cember 12, 13 and 14. 

The Chamber planned its exposi- 
that the might 
come direct from New York and get 


tion so delegates 
a close-up view of the extent of com- 
mercial flying in this country before 
starting their delibera- 
The site was chosen as easiest 


conference 
tions. 
of access for manufacturers and be- 
cause the Windy City is the largest 
oncentration point for airport and 
air mail lines. 

The foreign delegates, on arrival 
in Chicago, will be honored guests 
of the city. Their entertainment, 


including an international banquet, 
will be in charge of a committee ap- 
pointed by Colonel Paul Henderson, 
representing jointly the Chamber of 
which he is vice-president for the 
Great Lakes Division, the Executive 
Committee of the Air Conference 
and the Aero Commission of which 
he is chairman. This committee in- 
cludes: Major Reed G. Landis, secre- 
tary of the Aero Commission; Elmer 
Stevens, head of George A. Stevens 
& Brother; George B. Foster, Com- 
monwealth Edison Company and 
vice-president of the Association of 
Commerce; Earle B. Reynolds, presi- 
dent Peoples and Savings 
sank, and George Getz, capitalist. 

The American Society of Mechan- 
ical Engineers, Aeronautics Divi- 
sion, will be in session at the time 
and its meetings will be open to the 
delegates. As many of them are 
engineers it will give a splendid op- 
portunity for an exchange of old and 
new world engineering knowledge as 
it pertains to aviation. 


Trust 


Of equal importance is the interest 
which has been aroused in the plan 
to set aside one night to honor the 
old time pilots, those men who flew 
pre-war and those 
combat, bomb- 


planes of days 
who maneuvered the 
ing and other ships during war time. 
Those in charge of this affair want 
to hear from all the “old timers” 
who will or can be in Chicago dur- 
ing the exposition. Those interested 
should get in touch with Reed 
Landis at 26 East Huron Street, 
Chicago. 
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er THE WORLD’S GREATEST HOTEL 
Michigan Boulevard, 7th to 8th Streets CHICAGO 


3000 OUTSIDE ROOMS 


Ernest J. Stevens, Vice President and Manager 


3000 PRIVATE BATHS 
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HICAGO, 
World’ 


the World’s greatest Convention City, 


largest and greatest hotel, will extend a 











auspices of the Aeronautical Chamber of Commerce of 


America, December Ist to 9th 


at week The Stevens will be headquarters for 
The Aeronautical Chamber of Commer 
The Society of Automotive Engineers 
The American Petroleum Institute 
ROOM RATES 

Number Single Doubl 

f Rooms Rate Rate rs 45c 

201 3.00 $ 4.50 — 

822 3.50 5.00 Pe ee 

976 4.00 6.09 ae 

201 5,00 7.00 Dinner $1.50 

207 6.00 6.00 Breakfast 60c and 75¢ 

358 7.00 7.00 oe 

135 8.00 8.00 Luncheon $1.25 

57 9.00 9.00 

45 10.00 10.00 





Please mention Popular 


STEVENS HOTEL, 


cordial welcome to those attending 


and the the 


the International Aeronautical Exposition to be held at the Chicago Coliseum under the 


During 


ce of America 


FIXED-PRICE MEALS 
JAPANESE LUNCH ROOM 


Luncheon 65¢ 


COLCHESTER GRILL 


Dinner $1.00 


Luncheon 85< 
Sunday Dinner $2.00 
OAK ROOM 
Luncheon 85c 
Sunday Dinner $2.00 
MAIN DINING ROOM 
Dinner $3.00 per person 


A la carte service at attractive prices is available 


Aviation when 


writing 


in all restaurants at all meals 


to advertisers 
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The ( radle of -American 


STOOD one morning not long ago 

on the crest of a lofty sand dune 

which rises above the blue waters 
of Lake Michigan near the tip of its 
southern shore at Miller, Indiana. In 
the frosty autumn air a sea gull rose 
from the waves and drifted lazily in, 
to circle, dip and soar around me. 

Suddenly on the breeze came the 
drone of an airplane motor and 
shortly the speck against the sky 
grew bigger until above me I could 
distinguish the symbols painted on 
it. The ship was winging from De- 
troit to Chicago along the newest 
airway leading into that great com- 
mercial center. Probably the pilot 
saw me not, but if he did he doubt- 
less was unaware that where I stood 
was a spot so intimately linked with 
his own occupation; that here in the 
soft Hoosier sands at Miller was the 
cradle of the great machine he was 
guiding. 

Possibly he knew nothing of the 
man who some thirty-two years ago 
had stood on the crest of this same 
sand-bank and like myself, had 
watched the soaring sea gulls, pray- 
ing pathetically, as I prefer to fancy, 
that somehow the secret of their 
flight might be revealed to him. 

Chanute Hill that sand dune is 
named by such old settlers of Miller 
who still recall the summer of 1896 
when Octave Chanute, the “father of 
American aviation,” came here to 
learn how birds fly. 

Today thousands of people know 
the place as an ideal summer bathing 
beach. But ignorant they are for 
the most part of what transpired in 
the hollow of these hills scarcely a 
generation ago. They know not that 
here, as in a cradle, with tender but 
determined nursing the embryo 
of the age’s greatest mechanical 
achievement was given form and 
being; that here the aeronautical 
infant took definite shape and the 
breath of life was imparted to it; 
that from this nest the tiny fledgling 
was launched forth on timid but 
exultant pinions which grew stronger 
at every stroke until today—but to- 
day is quite another story. 

Certainly as I stood there in the 
autumn sunshine the airplane zoom- 





Aviation 


By Wa. #2. Slawson 


ing overhead seemed the consumma- 
tion of Octave Chanute’s dream 
about the sea gulls and the answer 
to his prayer. To understand the 
story fully it might be well to go 
back a bit into that year of 1896. 

It was a year rich in aviation his- 
tory with many milestones erected 
along the trail which men were blaz- 
ing as they sought the realization 
of the age-long dream of “flying like 
birds.” 

On May 6, 1896, Samuel P. Lang- 
ley, secretary of the Smithsonian 


Octave Chanute 





Institution, after years of delay and 
disappointment, sent his model aero- 
drome whizzing above the Potomac 
near Washington for a distance of 
over half a mile in a minute and a 
half. The engine ran out of steam 
and the device fell into the water 
and then Langley began to “hear 
from the country.” 

Editors everywhere denounced as 
sheer folly the fatuous fancy that 
men would ever learn the trick of 
flying and they suggested a halt in 
the further expenditure of public 
funds in this futile manner. 

In Europe Otto Lilienthal had 
modelled himself a pair of gigantic 
wings resembling a bat’s pinions and 
with “strictly bird-like” procedure, 


as he expressed it, was hopping from 
the top of his cinder hill at Steglitz, 
six miles from Berlin, to learn what 
he could learn. On August 12 his 
spine was broken in a flight which he 
had intended to be his last with that 
type of apparatus. When he died 
relatives immediately reduced to 
ashes the implement of his destruc- 
tion. 

August 20 was another red letter 
day in that auspicious year. Scarcely 
had the cables borne the message of 
Lilienthal’s sacrifice than again they 
flashed around the world another 
aviation message—‘“flying machine a 
success.” 

Up at Old Orchard, Me., at the 
annual fair of the New England 
Agricultural Society, Charles M. 
Lamson, a Portland, Me., jeweler and 
manufacturer of luggage bags for 
bicycles, had sailed his kite-like con- 
traption, the “Lamson airship.” Be- 
fore a gaping crowd it raised a 150- 
pound dummy figure of a man 600 
feet above the earth. Then the cord 
broke, but the figure got down un- 
damaged. It was only a flash in the 
pan but permit a quotation from the 
Portland Daily Press of August 21, 
1896: 

“It quivered a moment and then 
straight and steadily the big aerial 
monster rose skyward amid the 
shouts of the multitude. Seated on 
the car of the ship was a dummy 
weighing 150 pounds and the ship 
carried it without wavering or any 
perceptible quiver. On the ground 
the watchers shuddered at what 
might be the fate of a man aboard.” 

Says the Press further: “Mr. 
Charles M. Lamson performed yes- 
terday what is probably the most 
remarkable achievement of the age 
thus far in regard to practically 
demonstrating that a large airship 
or kite capable of carrying a man 
can be successfully and_ steadily 
floated.” 

Lamson, the home town paper pro- 
claimed, had “(1) flown the largest 
kite ever floated (2) carrying the 
heaviest weight (3) to the greatest 
altitude on record.” 

It was, the newspaper asserted, 
“the greatest step towards solving 


2 


a 
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the problem of aerial navigation of 
the age.’”’ Lamson, himself, on his 
day of glory, declared “I think the 
time is very close at hand when 
people will be sailing through the 
iir. I think that time will be here 
nside of three years.” 

He missed his guess by some four 
ears more, but it indicates that men 
vere cherishing that hope of some- 
ow “sailing through the air.” 

Meanwhile in Chicago for some 
ears a quiet little man with an in- 
ternational reputation in the engi- 
eering world, had been persistently 
mploying his analytical faculties in 
the search for that elusive formula 
hich would explain Nature’s great 
ecret of how birds fly. 

Octave Chanute was born in Paris, 
February 18, 1832, and at the age 

6 years had emigrated with his 
irents to New York. Educated for 
he civil engineering profession, the 

hievements of his long and indus- 
rious career include the erection of 
the Missouri river bridge at Kansas 

ty, construction of the Kansas- 
cific Railroad, reduction of grades 
the Erie Railroad, the designing 
the Chicago Union Stock Yards, 
nd a multitude of other tasks which 

n him recognition from scientific 

ieties the world around. 

In 1889 he settled in Chicago as a 

nsulting engineer and president of 
concern making a creosote prepara- 

n for the preservation of railroad 
es and telegraph poles. 

From early youth Chanute had 
een intrigued by the idea of flying. 
His new Chicago friends quickly 
earned that after business hours he 
vas sailing kites amid the tin cans 
1 ashes on the Jake shore at Huron 


a 





Residence of Octave Chanute, 
1138 Dearborn A venue, Chicago, 
where he died mn 1910. 


Popular Aviation 





street. The fact of course estab- 
lished his reputation for being 
“queer.” Associates laughed but, 
unheeding, Chanute in 1893 accepted 
the chairmanship of the Third Inter- 
national Conference on Aerial Navi- 
vation, held in Chicago in connection 
with the World’s Columbian Exposi- 
tion. 

The papers read at this meeting, 
as collected in Chanute’s book on 
“Progress of Flying Machines,” 
dealt with such subjects as kites, 
parachutes, balloons, gliders, helicop- 
ters, and ornithopters, things which 
to the ordinary mortal in 1893 
sounded decidedly irrational. They 
savored of something “impossible.” 
But they show that men were ear- 
nestly groping in the dark for some 
practical pathway upward into the 
air. 

For three more years Chanute flew 
kites, watched the birds and figured 
mathematical formulae which may 
be found among the papers given by 
his heirs to the John Crerar Library 
in Chicago. Continually grew his 
piles of letters from eager investi- 
gators everywhere. Continually he 
was adding to his collection of 








Chanute Hi}) at Miller, Indiana, 


as 1t appears today. 





pamphlets on aviation in many 
languages. Continually he built tiny 
model planes which cluttered up the 
library of his Dearborn avenue home. 

Then on June 22, 1896, six weeks 
after Langley’s Washington demon- 
stration, Chanute disappeared from 
his accustomed haunts, to turn up 
later in the sand dunes at the south- 
ernmost tip of Lake Michigan. With 
him on this historic expedition were 
A. M. Hering, his chief assistant, 
W. Avery, an electrician and car- 
penter, and William Paul Butusov, a 
former sailor. The purpose of the 
party was “to study the art of navi- 
yvating an airplane.” 

The Indiana sand dunes have been 
built up by the wind and water 
through ages whose geological story 
can be read in the surrounding ter- 
rain. They extend today from Gary, 
Ind., eastward thirty or forty miles, 
around the big bend of the shore to 
the neighborhood of St. Joe, Mich- 
ivan, and run inland from the water 
two to ten miles. In altitude they 
rise gradually until in places the 
crests of the golden billows are 200 
to 300 feet above the water level. 

Chanute wrote: “They are of soft, 
yellow sand, almost bare of vegeta- 
tion and face in every direction of 
the compass, so that all directions of 
wind can be utilized in gliding ex- 
periments.” Chanute Hill at that 
time had a height of seventy feet, 
he states. 

Today this “Dune Country” has 
become famous like no other spot in 
America. Poets come to dream in 
its elusive atmosphere. Artists seek 
this shore hoping to catch on canvas 
the vagrant forms and changing 
colors of the ever shifting sands, 
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HE sailplane consists of the 
supporting works or wings, th« 
fuselage or body, the control 

works, and the chassis or landing 
gear. The supporting wings are 
used to pick up and direct the air 
forces. They represent, therefore, 
the most important part of the air 
plane. The size of the supporting 
wings, that is, their surface area, 
is determined according to the 
weight of the plane and according 
to the useful load to be carried. This 
area is furthermore dependent upon 
the flying speed, for since the lift 
increases with the square of the fly 
ing speed, a fourfold lift may be at- 
tained by doubling the flying speed. 
provided that the angle of approach 
of the wings remains the same. 
However, since there is no motor- 
drive force in a sailplane, the speed 
can be influenced only by the aero- 
dynamic design and by the load upon 
the surfaces or wings, within cer- 
tain limits. 

In airplanes with large, supple- 
mentary resistance, therefore, low 
flying speed, such as suspension or 
hanging gliders, re-enforced seat 
gliders, re-enforced biplanes, etc., 
the surface load must be kept low 


By Alfried Gymnich 


Translated by John H. D. Blanke 
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in order to attain the lowest possible 
sinking speed. In the case of aero- 
dynamically high-grade sailplanes 
with high flying speed, the surface 
load can be greater without impair- 
ing the gliding angle, for, as we al- 
ready know, the gliding angle of sail- 
planes is the resultant of the flying 
speed and of the sinking speed. 

As a rule the surface load fluctu- 
es, therefore, in the case of re- 
enforced or strutted sailplanes be- 
tween 5 to 8 kg. per sq. m. or 1 to 
1.6 lb. per sq. ft., whereas in high 
grade sailplanes it is between 8 and 
12 kg. per sq. m. or 1.6 and 2.5 Ib. 
per sq. ft. 

The span or wing spread varies 
also very much. Biplanes have fre- 
quently a span of only 6 to 8 m. or 
20 to 26 ft., schooling monoplanes 
one of 8 to 12 m. or 26 to 39 ft. and 
pure high performance sailplanes ad- 
here in general to 12 to 15 m. or 39 
to 49 ft., though a few machines 
have still greater dimensions. Thus, 


— 


for example, the well-known sail- 
plane “Konsul” had a span of 18.75 
m. or nearly 62 ft. The side rela- 
tion, therefore, the relation between 
span width and wing depth, is in 
schooling planes about 1:6 to 1:8, 
in high performance machines 1:10 
to 1:15. This has its foundation in 
the fact that the aero-dynamic value 
of a supporting or carrying wing in- 
creases considerably under side rela- 
tions to 1:10, and beyond that still 
increases slowly. 

If we study the sailers among the 
birds, we will find that the albatros, 
the best sailer among the birds, has 
also the greatest side relations. The 
great span necessitates, however, a 
specially careful wing construction, 
for the construction weight of a free- 
carrying or non-strutted wing, one 
having no exterior braces, is not pro- 
portional to its span width, but in- 
creases rapidly with the span width, 
so that the advantage of a great span 
width, that is, a favorable side rela- 
tion, is easily more than compen- 
sated by the great construction 
weight. The fundamental shape of 
the supporting wings is usually rec- 
tangular or trapeze-shaped, with 
rounded or reducing wing tips, 
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Gliding! The Sport With Thrills 








The world has sat in wonder at the tre- 
mendous feats performed in Germany in 
gliding. Already, gliders have remained 
aloft without power for 14 hours—a 
marvelous achievement. 


Here is a sport for American youth, 
new—thrilling—exciting. Every boy in 
(America should take up the sport of 
gliding. It keeps you out in the open. It 
starts you on the road toward aviation 


Build Your Own Glider and Fly It 


ice for you to get started on gliding, easily 


\merican youth in this new sport. 


| Complete blue prints and instruction manual for only 


GOTHA GLIDER COMPANY  ‘Gicge tina. 


blue prints on a glider—one of the most successful ever flown—one that is guaranteed. 
h these blue prints, comes a booklet giving complete instructions on construction and on 
As an introductory offer, we will make a very special price in order to 


safely—economically. We will furnish you com 


Together 


Easy to build, simple to fly, any boy can do it. 
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ROWLAND WINS!! 
, AT . 
A New Hero is Honored Y |, 
| CLYDE V. CESSNA, BUILDER OF ROWLAND’S CLASS “A” WINNER, ENDORSES 
| A. E.S. CS HOME STUDY COURSE TO PRODUCE OTHER WINNERS IN AVIATION 
| ! Ti t Cessna” won ‘I am sure that your training will produce the type of mer 
| ghteen lyde V. Cessna has been building win — ae gree : —— a Sa a 2 ea vn md 
| ners. Therefore as a master builder and Dean of his craft he the profession. Tam seen tes ot Ge cele toe 
| uld qualify when it comes to picking winners properly he should be benefitted greatly 
ept th a pportunity to prepare yourself in spare time to be “Hoping = gpclns bringing into the industr 
| 1er—To take your choice of big paying positions in Avia a a oe re Apperson ’ 
as Airplane Builder, Airplane Mechanic, Airplane Inspector, na agen yg Apap cana 
| \ lane Rigger, Airplane Salesman, Aeronautical Expert or any | noe arcs ete peacetieprhe igo 2: a Sirxe engines aie — 
| ot f many other good positions. Advance to the eminence of AERO ENGINEERING SERVICE CO., INC. 
| the Winning FI | Dept. PA., Wichita, Kansas 
Read what Mr Cessna—-The Master Builder—says of our train { Send me your free catalog “WINNING IN AVIA 
ng; then mail the upon and see what we have in store for you | TION.” 
H. W. SIMS, Sales Manager Name 
| AERO ENGINEERING SERVICE CO., INC. | Address i Ag 
WICHITA, KANSAS [ Remarks and questions............--ccc.-cccsscorseecsseeeseemeees a 














Please mention Popular Aviation when 





writing to advertisers 








ies) 
— 


Popular Aviation 














whereby the formation of detrime I—Beam cut from spruce; -— 
tal eddies on the rim can be avoided Beam cut trom spruce and 


glued; 3—"]” Beam with spruce 


Of very special importance for the 
blywood center and laterally 


flying qualities of a sailplane, as of 


any airplane, is the wing cross s¢ glued-on spruce girths: 4—"'] 
tion, or profile. Thick profiles wit} Beam of spruce plywood with 


grooved spruce girths; 5, 6— 
Box-shaped beams; 7—Beam of 
bridge, ledge or built-up con- 


considerably rounded entering 
and more or less marked con 
arching of the underside aré 
erally used in sailplane constru 
Examples in this field are the 
searches of the aero-dynamic expe} 
mental station at Goettingen. Ther: 
fore, very frequently the p1 


struction. 





The upper and lower sides are less 
. , :; decisive for the qualities of the wing 
tested by this experimental stat poke te e qualit S 


are being used. One finds the Goet- ! rofile than the arching of the mid- 
tingen profile : 14] } mer dle line, that is, the line running at 
1s and oor ¢ ‘ : s 

i middle distance from the upper and 


cially frequently in the constructi i 
of sailplanes. The first one w , lower edge curves of the profile. In 
we c me iis Tl is ised . . 
the movement of » § ‘ting 
in the well-known sailplane “‘\ ' e€ movemen of the supporting 
pyr,” the latter one in the re wings against the alr, = pressure 
sailplane “Konsul” and it re aant effect is exerted against the under- 
Se re S ant 1 otnel Se ‘4 
side, due to the adjustment of the 
upporting wings against the direc- 
tion of movement, that is, against 





"4 1 ’ il 7 

Method of fastening ribs to box the direction of the current. At th 
beams. ipper side ot tne profile the stream 
ines of the air are pressed closer 


ogether, due to the shape given by 
tne profile, which effects an increase 
n speed, which again is always com- 
ned with an under-pressure or suc- 


+ 


tion according to the laws of aero 
and hydro-mechanics. The upper 
side is therefore also suitably called 
the suction side and the lower side 
the pressure side of the profile. Suc- 
tion and pressure combined form the 
resultant air force, which stands 
iearly vertical (somewhat inclined 
backwards) to the chord of the pro 
file; however, the suction effect is 








about two-thirds and the pressure 
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effect about one-third of the total 
force. According to the parallelo 
gram of forces, the resultant air 
force may be divided up into two 
partial forces and that into a partial 
force effective vertically to the direc- 
tion of the current or movement, and 
another effective parallel to this ef- 
fective partial force. The first is 
the ascending force, briefly called 
ascent, and the second the resistance 
force, briefly called resistance. Both 
stand in a definite relation to each 
other, which is termed the R/A re- 
lation, or W/A relation in the Ger- 
man language. Concerning this we 
will speak again later. 

Concerning the characteristics of 
the various profile forms one can say 
the following: 

1. A strong arching or camber of 
the middle line of the profile results 
in high auxiliary ascent values. 

2. At the same arching of the mid- 
dle line the profiles with a thickness 
relation of 1:7 to 1:5 are more fa- 
vorable than thinner wing cross sec- 





Wing skeleton showing beam 
bridge and diagonals. 
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tions, due to their lower resistance. 


lo this must be added that these 

profiles permit a free-carrying or 

non-braced construction, whereby the 
tal resistance of the sailplane is 
duced. 


3. A slight bending upwards of 
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monious passing over in designing 
the transversal rudder. 

Depending on the construction, 
one or two beams are used for build- 
ing the supporting wings, which are 
built of plywood planks or spruce 
girths in box form or I form; and 


whether the sailplane is to be built 
with exterior bracing or free-carry- 
ing, that is, without exterior brac- 
ing. It is always suitable, even 
when the calculations for strengths 
do not require it, to utilize the full 
profile height for the construction 


of the beams, for the strength of the 


he trailing edge of the profile has also a number of ribs in the desired 
beams lies, above all, in its height. 


tabilizing effect, but results also profile shape, which are pushed at 
depreciation of the R/A rela- intervals of 30 to 50 cm. or 11.8 to If only one beam is used for the 
n, consequently a depreciation of 19.7 inches across the beams and construction of the supporting wings, 
gliding angle. Within certain glued to them by the use of suitable it should, as much as possible, be 
nits this depreciation can be com- corner ledges or plywood angles. placed within the pressure center of 
nsated by means of elastic, there- The greater the span width of the the supporting wings. The beams 
re adjustable, trailing edges. sailplane, the greater becomes also are called, according to their location 
1. The streamline-shaped develop- the lever arm under which the air and dimensions, forehead-, nose- or 
ent of the entering edge of the pro- forces act upon the supporting wings Vvisible-beam, front beam, rear beam 
or the nose, results in a low min- and the stronger must naturally also and auxiliary beam. If the front 
im resistance. the beams be designed, for these beam is designed stronger than the 
5. The suction and pressure sides form the actual backbone of the sup- rear beam, or if this relation is re- 
ild be kept as smooth as possible, porting wings. Besides a most exact versed, the stronger beam is called 
figuring of the strengths of materi- the main beam. The location and 
als upon the basis of the resistance design of the individual beams is il 
figures of the construction materials lustrated best in the drawings. 
for the weights to be carried, under 
consideration of a safety factor, it 
is also advisable to determine the 
actual strength of a beam or of the 


rder to attain good results; as 
be done by avoiding the use of 
e impregnated materials, exte- 

The shape of the ribs which serve 
to take up and transmit the air pres- 


+ 


sure forces to the beams is dete! 


fittings, instruments, etc. 

The breaking or flapping of the 
iling edge by manipulating the 
nsverse rudder causes a cutting 
f the air streams at small angles 
adjustment and therefore a de- The height of the beams is deter- two ways, either as plywood ribs 
se in ascent. Therefore a special mined by the thickness of the profile with girthing or as ledge spars com 
ie is to be placed upon an har- and the latter again according to bined triangularly by the use of 


: mined by the profile. The construc 
beams by means of load tests. tion takes place fundamentally in 
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| PILOT KNOWS 
CHIEF PILOT CLEVENGER, out of the 
wealth of his 10 years’ flying experience, ex- 
plains in simple, interesting language, every 
movement of the controls for take-offs, land- 
ings, straight flight and aerobatics in his STUDENT PILOTS and young men 
nationally famous instruction book—“MOD- about to enter the game can cut 
ERN FLIGHT.” down the number of hours usually 
: “ necessary before soloing through the 
wise investment of @ne Dollar. 
HERE IS MY DOLLAR vt V OU $ 
Gentlemen: @ SA ES Y U 50 
Rush copy Clevenger’s complete flying 
course when you LEARN TO FLY 
Name | 
rey oo | The ambition of every flying student is to be able 
Are Fae | to handle a ship alone in the least time possible. 
Ayacanet(o. oe — | Purchase of Clevenger’s “MODERN FLIGHT” is 
Manufacturers of the Eaglerock | a long step in that direction. 
Room 419, Alexander Industries Bldg., Colorado Springs, Colo. | 
| 
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Skeleton view of sailpflane illus- 
trating simple construction. 





variously shaped ledges of spruce. 
In construction, the plywood ribbing 
is more difficult and expensive; how- 
ever, it is to be preferred to the 
ledge ribs, due to the _ greater 
strength. The ribs located at the 
wing joints and at the wing struts 
are frequently designed as box-ribs, 
since these can naturally take up 
greater forces. 

The shape and the construction of 
the individual ribs is shown in the 
illustrations. As already mentioned, 
the interval between the ribs is with- 
out exception 30 to 50 cm. or 12 to 
20 inches. When greater intervals 
are used, auxiliary ribs are inserted 
in portions which in general reach 
only to the front beam or shortly 
back of it, in order to prevent a 
cave-in of the fabric covering and a 
therefrom resulting detrimental 
change in the profile. 


\ 


1) 








Even though the beams form the 
backbone of the supporting wings, 
they do not, in their combination 
with the ribs, make the supporting 
wing into a rigid, torsion-resisting 
system such as is required for tak- 
ing up the changing requirements 
in the flight. In order to attain the 
torsion-resistance of the wing-rib- 
bing, the individual fields formed by 
the ribs and beams are provided with 
diagonal plywood sidewalls or ledge 
diagonals, or the entire front edge 
of the profile is planked above and 





I—Ledge rib with junction 
points overlapped with plywood; 
2—Plywood rib with plywood 
blanking; 3—Plywood rib with 
grooved girths; 4—Ledge rib 
with plywood reinforcing; 5— 
asily constructed ledge rib 
with “JT” girths; 6—Auxiliary 
rib for maintaining shape of en- 


tering edge. 
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below up to the front beam with very 
thin plywood and thereby formed 
into a torsion-resisting hollow body. 
The latter method is used especially 
in types using one beam, since they 
assure by way of relatively simple 
means an absolute torsion-resistance 
and an unobjectionable maintenance 
of the front edge. 

The most dangerous cross section 
of the rib is located at the beam, 
and in the case of breaks, especially 
in wings having one beam, the break 
occurs right here as a rule. There- 
fore the rib girth is, at this place, 
frequently re-enforced with glued on 
plywood pieces, or special rib girths 
are used, which have at this place a 
wider cross section. Under all con- 
ditions it be noted that the 
fastening of the rib girth to the 
beam, where a certain tension in the 
material occurs due to the arching 
in profile, should be done by glueing, 
and not by means of nails alone, 
since the girth will break at the nail- 
ing point even under the smallest 
strains. 


must 


In re-enforced or strutted air- 
planes with relatively thin profile the 
torsion-resistance is attained by 
means of the re-enforcing wires or 
the stays or struts, wherefore diag- 
onal side walls or a plywood nose 
become superfluous. Here it is suffi- 
cient, if the distance between the 
beams is maintained by means of 
so-called distance tubes or by strong 
box ribs or beam bridges, to which 
steel wire diagonals are connected 
by aid of fittings in order to prevent 
a lateral displacement of the beams 
and ribs. 
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HE designing and making of 


satisfactory propellers has been 

the downfall of more prospec- 
tive good model flyers than any other 
part of their models. Fins, wings, 
elevators and frames are simple to 
most everyone, and the propellers 
will be too if you follow a plan such 
as given at the end of this discus- 
sion of propellers. Save these sheets 
and file them where they will be 
handy. The next time a friend, club 
member, beginner or a would-be old- 
timer seems to be ignorant of how 
to design and make a correctly 
shaped true pitch propeller, let him 
study this data. 

The flight of the model depends 
upon the propellers. They transform 
the energy of the twisted rubber, 
compressed air motor or whatever 
power is used, into a forward thrust 
to overcome the drag of the whole 
machine. They should fit the ma- 
chine perfectly, being neither too 
fast or too slow, nor too high pitch 
or too low pitch. If the pitch is 
close you will know by more excel- 
lent performance of the machine 
than with any other pitch. 

Speed Is Constant 

The theory to work upon 
models is as follows: 
S=CVWKy 
S=Speed 
C=A constant 


with 
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W=Unit loading of the wing surface 
Ky=Lift factor of the wing section 

at any given angle 

Speed is proportional to the square 
root of the unit loading and the lift 
factor of the wing section. That is 
to say, any excess thrust will pro- 
duce climb, but no difference in 
speed, for neither thrust nor drag 
enter into the speed formula! In- 
sufficient thrust will only prolong a 
glide for this reason, and the speed 
will be the same as before. You 
will say, “Why do big planes have 
variable speed, if models do not?” 

In big planes the pilot can reduce 
the Ky by nosing down, giving the 
reserve thrust to increasing speed, 
made possible by the changed Ky. 
In models the Ky is practically con- 
stant during a flight and so is the 
speed. An under elevated model flies 
faster than a correctly balanced 
model, but does so until it lands! 
There must be sufficient reserve 
thrust at the beginning of the flight 
to produce a fair climb. The ideal 
worked for in a duration machine 
is to properly balance the various 
factors of wing area, power, propel- 
ler area, pitch, etc., so that the rub- 
ber will be just unwound completely 
as the model lands. 


Revolutions Limited 


Another factor to consider in 


model propellers is the very limited 
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number of rotations available. Large 
airplanes use a low pitch to diam- 
eter ratio which is quite efficient 
with their practically unlimited rev- 
olutions. In a model we must make 
the pitch to diameter ratio greater, 
because we have very few turns 
available. The propeller alone be- 
comes a little inefficient; but consid- 
ering the limited turns available, the 
higher pitch to diameter ratio com- 
bined with the limited turns pro- 
duces more duration by this com- 
promise. 

We strike a happy medium be- 
tween propeller pitch and the limited 
revolutions to get a sturdy, efficient 
model. Lower pitch to diameter 
ratio propellers on a long, frail 
frame, with small rubbers, should 
give the best efficiency, since the 
pitch diameter ratio is best and a 
greater number of turns is avail- 
able. Such models have made rec- 
ords; the Jaros and Lange planes 
and their more recent editions by 
Loughner, besides many others, be- 
ing a few examples. (Lange’s model 
was described in the December, 1928, 
issue of POPULAR AVIATION.) They 
are a little frail and require expert 
handling to prevent too many breaks 
and crashes. They have to be 
launched nearly full wound, even for 
trial, as they need some pep to gain 
a small altitude, after which they 
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How to Make Propellers 
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nee Higher pitch propellers require a 
slight camber, while low pitch props 
should be practically flat on account 
of the drag factor. Many original 
models have failed on account of too 
high pitch propellers on the light, 
long motor run models. Think of 
this discussion when building your 
next record breaker. 

This discussion of propeller fac- 
tors has led us into the general re- 
finements of designs and combina- 
tions. Let’s review the construction 
of the simplest true pitch propelle: 
possible. 


ty 


Construction 

Refer to the drawing. Sketch (1 
is the blank, with width “W,” thick 
“T,” and diameter “D.” 

(2) shows what “pitch” is. Pitch 
can be defined as the height of a 
stack of blanks placed corner to cor- 
ner (see sketch) in which the top 
blank is rotated one full turn from 
the bottom blank. That is the way 


ness 





become “floaters” and barely keep Folding wing Fairchild model the calculations are made! Pitch 
ir alti » by the slow running b / Morris 9 - rae po . 
their altitude b: ) ] £ by Tudor Morris. 21416 Diameter Thickness di- 
rops. : 
prop vided by the Width. 
Future Records o . 
(3) shows how to lay out a blank 


7a have the tyne whicl : : : 
PB ie pene Rey higher fully with the larger motors. Two for carving so that the pitch is the 
= la ee ri to 1 has been used a little and is Same all along the blades. As the 
pitch ratio models. Here is the fu- worth experimenting with. One of width becomes less, the diameter be- 
an | Ske a isin a vom the main advantages is that the comes less in proportion, so the pitch 
7 “eee larger motors permit I beam, angle Yemains constant all along the blade. 
the more “horsepower” (or should I : , 


t 


say “gnat power’?) we have. With and channel construction of frames “ repre tet is shown, as well 
this much greater power used only Which can be made lighter in pro- 48 4 righthand. ; 

ail: Sele siielaae ee con emneed tn POO than the other frames for 1) shows how to cut out the sides 
setah gnien Che senctde wanda with ¢ smaller motors! of the blank preparatory to carving. 


2 “ ‘A °€ 2) =) i =) i 36 
frail machines first considered if we It takes an expert constructor to Be sure to keep the guide line: 





use correct props. reduce the drag of the rest of a straight. It is advisable to blacken 
model sufficiently so that the effi- 
High Pitch Props ciency of these high pitch propellers 
A little higher pitch ratio with a_ will not be impaired. On twin push- Paul Shifler Smith, holder of 
little added diameter or blade width ers, double covered elevators help to the world’s record for rubber 
will slow the propellers up and yet accomplish this. driven outdoor tractor models. 
maintain the speed of the model. (A 


more careful selection of wing 

tion will often carry the added rub 
ber weight on the same wing area! 
The duration results will surpris« 
you; yet your model will be sturdier 
Mr. Lucas astonished the Detroit 
contestants last June by flying 11 
minutes with this type of model 
(The judges were unable to follow, 
and only allowed a little over 4 min 
utes.) The model editor has always 
worked along these lines with his 
own models and has found that 
stronger models can be made which 
perform as well, if not better. 


Pitch Ratios 
One to one ratio of pitch to dian 
eter is low—the range of large plan 
propellers. <A ratio of 1% to 1 is 
used where a large number of tur 
of rubber is available on the lighte1 
models. On the Lucas type, ratios 
of 134 to 1 are used very success- 
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— , Only $1.50 
| Learn to Construct and Fly Airplanes Complete, Postpaid 






















e 
yy THE “MOtl Ix Mor plane is a practical, s mply des gic 
2 real model airplane that flies. It is constructed of aluminum 
t j ~¢ ll; - 1 f d ‘ 1 f . hk AT . . t 
| parts, a p« cliy tormed, ready 101 sembly NO Special OLS 
»} ' , - ' 
‘ or punches 1 ( ASSé pliers. All rivets 
disc wheels, rubber tires, wing and fuselage covering materials 
—_ , 
ire iur! [ 
WI sf w y king off f g 
I \ " ynsi ‘ k fur 
i SET No. This is an ideal model airplane that offers instruction in bot! rplan 
: manutacture, at in f g It is we to 1 mber that all real airp 
ar Hirst t y h g el 
&-20 ’ 2 t- L-tA \ = 
t De ae —_ 
| tn It is great fun to construct and fly “MOCAR” model airplanes 
| 4 \ valid The illustrations above ar eft show skeleton assembly. All parts 
—_ are plainly marked. Note t stur Tr} ht, when completed, is 
—— ar vb-2 only about o Full ~ nd istration for Sser y e 
<4 a it 2% l and illustration f a nbly a 
| ee. > ~ printed on the board to which the parts are mounted. Shipped complete 
‘ ) —— 
is - daa 1 box 
a rT . : ‘ 
| aii 4 The plane has a wing spread of 18”, fu ge 12” A very powerfu 
| a u-21 7 rubber motor, ball bearing propellor of special stror construction and 
~ ne rubber tired disc wheels All parts made of aluminum 
L-8 ' A 4 Set No. 1 is modeled after Lindbergh's Spirit of St. Louis. Construction 
| ‘ t, (Postpaid $ ) Model L made up ready to fly (Postpaid $2.2 
re ¢ t-'s . 
. t-3 
4-16 a 4-12 
Weight only about 2 0z 
Note th practical design 
and sturdy method of build COUPON 
| ing 
| The Mt. Carmel Mfg. Co 
| Mt. Carmel, Conn. 
Dept. P-11 
> : . : . 
Dear Sirs Enclosed find $ for which please send me 


postpaid the following items checked 
] 1 Set No. 1 $1.50 1 Assembled Plane $2.25 
3 Sets No. 1 $1.00 3 Assembled Planes $6.00 
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SPECIFICATIONS Sy AT) = 
WING SPREAD 18” — Coe 
FUSELAGE 12 Vite = Se — . 
Powerful Motor \] a : —- 
Ball-Bearing Prope t | ats 7 


Rubber-Tired Disc W Is . x er ail 


> 
7 
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ter is very inefficient as a propeller, 


this cutout will save quite a bit of an 
weight. sh 
en 


(10) shows installing the shafts 
for tractors and pushers. Be sure ; 











that they are in straight. Warning : 
Ambroid the hub, or even glue a . 
piece of bamboo under the “U” in ae 
the shaft to prevent the shaft from 
pulling through the soft balsa! Slip | 
2 or more small washers on each {| n 
shaft. ed 
(11) If dope is to be used, it p! 
should be applied at this stage of the P : 
construction. Three coats of banana wi 
oil with a very fine sanding between 
coats makes a good coating. Give 
the entering edge and tips several ' 
extra coats. Use a hook similar to 
the one shown for checking the final 
exact balance. Do this over a table 
in a corner where no air is stirring. 
Be sure the shaft is in the propeller - 
straight. The propeller should bal- | 
the guide edge to help prevent cut- Indiana barnyard view—Ilike our ance at any position it is set at. The | 
ting into the edge or sanding it frst models! breath will even disturb balancing if 
Mark these edges good and black! you are not careful. A smooth fly- 
Before the wood is all cut away ing model can be easily made by 
it is very easy to pierce the shaft ter to make the blade widest at 2/8 using care in balancing. A “shim- | 
hole. Use the music wire shaft of the distance out from the hub M™ying” or vibrating propeller is a 
which you intend to install as a drill than at any other point. Use asuit- Sign of carelessness. 
and insert it carefully into the soft able pattern (metal, cardboard, pa- 12) illustrates one method of 
balsa. Sight across the blank as you per, etc.) for making the tips alike. making a true pitch “toothpick” style 
push the _ Shaft through it to Ina pair of props be careful to get model propeller. This is an efficient 
make certain it is straight. It is the tips symmetrical. A thick edge type of prop and saves some wood. 
not necessary or advisable to use a jg Jeft when the tips are rounded, The pitch has to be calculated at 
drill.) so sand the top of the blades down. only one more place. The width 
(5) demonstrates the rough carv- Balance the propeller very carefully varies from the center out to the 
ing of a righthand prop face. Carve at this point. straight portion 
with the grain to prevent splits 9) Cut out the back side to re 
(6) illustrates the under side duce the weight. At least % of the 
rough carved. Leave the blank lines thickness of the blank should be left Left, Memphis Ist place win- 
untouched. Watch the hub It forstrength. Be careful not to make ner—two events, Center, Peru, 
should be left heavier than the rest a weak place at the center. Sand Indiana Ist place winner, Right, 
of the blade. these cut edges smooth. As the cen- Detroit $100 cash prize winner. 
(7) pictures the sanding opera 
tion. Sand up to the black lines by 
sanding parallel to them. Do not 
round tips until after the prop has 
been sanded first with coarse sand- 
paper and then with medium. Care- 
fully gauge the cross section of the 
blades so that they will be about the 
section shown. You should be able 
to see a little light through the 
blades. Correct the balance of the 
prop by balancing on a knife blade 
and sand the heavy end until bal- 
anced. Smooth over the hub so that — 
it blends into the blades. The rear = 
of the blades is thin and the blades [4 
should taper from the thick hub to | 
a thin section at tips. \« 
(8) Cut the tips to the shape and 
blade area you desire. More work \ 
is done and more efficiency occurs at | 
a point about 2/3 of the distance out { 





from the center. Therefore it is bet- 
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From here on the thickness varies 
This 
ipe is quite often used by experi- 
Of course, the 
calcula- 

would 


d the width is constant. 
‘ed model builders. 
sibility of an error in 


ms enters in here. This 
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wing spread. Such remarkable neat- 
ness and detail are worth describ- 
ing, especially since it won $100 for 
Mr. Morris, its builder. 

The wings are built up to fold back 
like the full sized machine. The ribs 


e an undesirable varying pitch are all alike and accurately built up. 

t. The ailerons operate in the usual 

manner. The small scale of the min- 

There are many more refinements iature made this a fairly difficult 


d helps on propellers in the model 
model 
2- rect arrangement: 


tor’s data file on scale 
pitch props, 


yps, adjustabl 


e props, featherweight props, hy- 
3 and 4 bladed 
but we 
another 


» and speed props, 
what have you?), 
them all until 


ps (or 


Save 


A $100 Prize Model 
[The model pictured is an 


built 


accu- 
Fairchild of 24 in. 


part to model. It was accomplished 
by the use of a very simple and cor- 


A small lever is mounted in a slot 
in the wing ribs nearest the body. 
This lever is connected with a bell 
crank out in the wing which oper- 
ated the aileron with a push-pull rod 
on the under side. The lever, bell 
crank and aileron horn are made of 
hard sheet aluminum. The push- 
pull rods are of music wire with 
washers attached to take up play. 





Recommended by 
the Boy Scouts of 
{merica 
MODEL 
AIRPLANES 


How to Build 


and Fly Them 


The body section carries two push 
rods of round bamboo. The levers 
in the end wing ribs are hinged at 
their centers. When the wings are 
in flying position these push rods in 
the body meet the ends of the levers 
so as to transmit any motion across 
the body to the other lever and the 
aileron connected to it, the same as 
in the big Fairchilds. 

The fuselage is built up of round 
bamboo which the round 
steel tubing of the body. The dummy 
from standard 1% 


resembles 














{LLEN motor is made 
- dram vial corks set in the balsa wood 
Dan Bear nose. Bent pins are used for real- 
istic valve push rods. Small radio 
1 practical “spaghetti” or varnished cambric 
st how t tubing forms the intake and exhaust 

g Models and manifolds. 
porprante- The seats are all leather trimmed 
ng Lindbergh's “Sy gee hon and the pilot’s seat is a regular metal 
- — ge bucket seat upholstered. 
io ae a All doors are hinged. All win- 
pre wis dows are included on the model that 
, is appear on the real ship. The eleva- 
s i Bari tor and rudder are hinged to oper- 
Pegi oad ate. The wheels and tires are to 
Raw the exact scale of this equipment on 
: aed the real ship. Even a miniature 
‘ sai baggage compartment is provided, 
with two miniature suitcases to 
scale. The covering is of the finest 
$ China silk cloth stretched neatly in 
STOKES, Publisher place. 
The model folds to fit into a small 
hangar which can be carried under 
EE the arm. 

Order Vv. BR. Today With a total weight of only 1.5 


MODEL AIRPLANE 
+ BAMBOO BENDER 
e_f> 


BENDS QUICKLY WITHOUT BURNING 
ding Gears Wings, Tips, Floats, Fins, Elevators, Body Formers, 
| be surprised hew easily it works, Postpaid with 
| direct . SEND $13.60 BILL NOW with your same end 
idre t a 


PERU MODEL AIRPLANE SHOP, Peru, Ind. 


ounces, it can be readily converted 
into a flying model! 

Compare the Fairchild model if 
you will with the Indiana barnyard 
models pictured in the model section 





for a good laugh. 
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When you 
build model 
planes and 
gliders, use 


Balsa Wood 


Commercial builders 
make their planes from 


Balsa Wood 


lightest wood known, yet 


it is the 


weight for weight strong 
as pine. Its resiliency like 
that of spruce. We have 
Balsa Wood pieces cut in 
special width for the 
builder of model planes 


and gliders. Prices as 


below. 
Prices Postpaid 
l Wid I k 
¢ ( ¢ 5 
¢ 6” 5 
§ 
4 75 
r 6 ! 6 


’ 
Prices on othe 


pu nished on request 


THE 
FLEISCHMANN 
TRANS. CO. 
Balsa Box Dept 
689 Washington St. 


New York City 


Chicago, 


327 Se. La Salle st 


San Francisco, Calif 
245 llth St 
Write for our free bookles 


on model construction 








me Tie rity lo ad 


criisers 











The second National Playground 
Miniature Aircraft finals were held 
at Atlantic City, October 5th and 
6th, under the auspices of the Play- 
ground and Recreation Association of 


America. Many prominent and fa- 
mous men and fliers are on the 
sponsoring committee. The Na- 


tional Committee sponsoring these 
annual tournaments are: 
Orville Wright 
Chairman 
Colonel Charles A. Lindbergh 
Associate Chairman 
Porter Adams 
President of the National Aeronautic 
Association of U. S. A. 
Commander Richard E. Byrd 
U. S. Navy 
F. Trubee Davison 
Assistant Secretary for Aeronautics, 
War Department 
Henry Ford 
Harry F. Guggenheim 
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President of the Daniel Guggenheim 
Fund for the Promotion of Aero- 
nautics, Inc. 

Clifford B. Harmon 
President International League of 

Aviators 
Joseph Lee 
President of the Playground 
Recreation Association of 
America 
William P. McCracken, Jr. 
Assistant Secretary for Aeronautics, 
Department of Commerce 
Colonel Theodore Roosevelt 
Edward P. Warner 
Assistant Secretary for Aeronautics, 
Navy Department 
Events 
There were 10 events, five indoor 
and five outdoor, for each class 
(Junior and Senior). 


and 


Indoor Events 


1. Gliders (a glider is an aircraft 
which is heavier than air and has no 
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inherent power plant but derives its 
lift from the reaction of wind on its 
wings as it coasts through the air). 

Duration of flight, hand launched 
(i.e., without use of catapult, sling 
shot, rubber sling, or any accessory 
other than the hands); not over 6 
feet above floor. Each flight must 
terminate at least 20 feet from start- 
ing point—Junior Class. 

2. Same as 
Senior Class. 

The following indoor events were 
for motor propelled airplanes, motive 
power carried in plane itself, tractor 
or pusher, not to exceed 30 inches 
over all in length or in span. All 
launchings to be not over 6 feet 
above floor. 

3. Duration of flight, rubber motor 
only, hand launched—Junfor Class. 

4. Same as_ event 
Senior Class. 

5. Seale models, power optional, 


event number 1— 





number 38 
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1928 





November, 


rising off ground, 
flight- 


Senior 


1928 


for duration of 
Class. 
event 


Junior 
6. Same as 





number 5 


Class. 
Type of power optional, rising 
ff water, for duration of flight 


Junior Class. 





—s- L—> 
| Sa 
\ The Fairchild 





— 


$5 
Boy— 
She’s a Wonderful Bus! 


this nuit Clinton “scal« 
l” plat nd grab all the 
I nch, high-lift 
ill-metal motor mount and 
ller ru r-tired aluminum 
\\ er 200 teet, dip, 
| 1 plane Che 
hild mod shown above, the 
Spirit of St. Louis 
t postpaid ar here in th 


SCOUT Arms Seow 
$3.50 
> 


F » fi 
nd guaran- 
teed to do 


> it! Order 
WY 





ry 





ree jitder 


The Clinton Toy Corp.. Dept. F 
North Haven, Conn 


CLINTON 


Airplanes 

















Build This IDEAL Flying Model of the 


“Spirit of St. Louis” 

pirtt of St. Louts 

A I % RFECT 3-ft. miniature of the most famous 
rplane in the W | Ans body can build and 

fiy it The IDEAL Complete C¢ nstruction Outfit 
r verything ex “all par fittings and 

r ond instructions. 








1 t y when correctly built. 
CONSTRUCT! ON OUTFIT 
West of Denve ar 1d in Canada $8 00) $7. 50 
Ask Your Dealer, or Order Direct 
Plans for Model ay ogy 
accurate, z€ P' an with | 
=§ 


ng Instractior ns ret F ome 
lew E OK. | & 


New Yor 
DeHAVILLAN C-4 Sea- 
Taube or Nieuport EAt A 
64-Page Book for 
Model Builders 


DEL AIRPLAN 
wor “F es) Ce onts sins Diane for buildi ng.¢ Gliders and Rac- 
—~—T5 fu ormation pee ut Seale o Mogels: and 





Mod 
COMPLETE 





Complete 





E ailding Fy 














catalog of Pa Supplies, 
> Fittings Yor all hinds ° 5 
Models. Postpaid £0F.....s0.cceseseee c 


Ideal Aeroplane & Supply Co., Inc. 
22-26 West (9th St., New York City 











Please 
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8. Same as event number 7— 
Senior Class. 
Weight carrying. Ratio of 


weight of load to weight of plane 
only factor scored. 
Scale models only; 
only; rising off ground; 
flight of 8 seconds to 
Junior Class. 
10. Same as 
Senior Class. 


rubber motor 
minimum 
qualify— 


event number 9- 


Outdoor Events 


Motor propelled airplanes, motive 
power carried in plane itself, tractor 
or pusher; not to exceed inches 


over all in length or span; all launch- 


ings to be not over 6 feet above 
ground. 

1. Rubber motor only, hand 
launched; duration of flight—Junior 
Class. 

2. Same as event number 1 
Senior Class. 

3. Any motive power other than 


rubber; type of launching optional; 
duration of flight—Junior Class. 


4. Same as event number 3 
Senior Class. 
5. Seale models, rubber motor 


rising off ground; duration of 
—Junior Class. 


event 


only, 
flight 

6. Same as 
Senior Class. 

Type of power optional, rising 
eff water; duration of flight— 
Junior Class. 

8. Same as_ event 
Senior Class. 

9. Speed, rubber motor only, hand 
launched; time taken from time of 
start till plane crossed finish line a 
straight line 300 feet away from 
start as measured along below men- 
tioned bisector and drawn at right 
angles to the bisector of a 90 degree 
sector with apex at starting point. 
Flight with the winc * Class. 


number 5 


number 7 





10. Same as event number 9 
Senior Class. 
* *% * 
“Scale models” is not a correct 


name for the models used in events 
Nos. 5 and 6, in either the indoor or 
outdoor divisions. Scale models are 
real, true copies of large airplanes 
(such as the Fairchild described else- 
where in this issue). “Fuselage 
models” is a better name as it im- 


plies models with motors enclosed in 
the fuselage, yet not real scale 
models. 


The word “Commercial” is better 
left out of models altogether, as it is 


unnecessary and confusing since 
many different interpretations are 
placed upon it. 

Prizes—To encourage this fine 


sport of model building among the 
youth of America, POPULAR AVIA- 








Designed Like 
And Flies Like a 


REAL AIRPLANE 


Will fly several hundred feet and 
is extremely ‘durable . good for 
many hundreds of flights without 
damage. 


Has all-metal motor mount, 
sturdy wings, scientifically designed 
aluminum propeller and shock-ab 
sorber landing gear with rubber 


tired wheels. 


The Scout Model shown above, 
well packed, will be sent prepaid 
anywhere in the U. S. for $3.50 
Other splendid American Models 
are: Spirit of St. Louis, Bremen, 
Fairchild, Fokker, etc. Every plane 
tested at the factory and guaran 
teed to fly and land like a regular 


plane. Order now and let the fun 
begin! Glider Given with Catalog 
10c. 


American Model Aircraft Co. 


Dept. 1, P.O. Box 1492, New Haven Conn 

















BUILD FLYING 
MODEL PLANES 


Easy with our kits and featherweight material 
We have the best 


= >. e. s Ser aae Famous Wer Ss 
al 


th ribs and proj H 

_ COMMERCIAL TRANSPORT 
And easy ld, too w re 
to size, at, ’> amboo, \ 
broid and —— 
$2.75, or $3.50 yo 2 

Do not be fooled by cheay 
itations. Insist on the best 
by the Model Editor 

AMBROID— Special $0.35 
$0.28 if ordered with o 1aterials 

RUBBER Fresh sto %-in. fla t, full skel ns 
(about 200 feet), bargain price only $1 Ix 
paid 

JAPANESE 
light and tough 
10 for $0.55 

SUPERFINE one resus 
covered! Rare, ext light 
18x24” Supply may ‘not las lone 
sheets, $0.55 postpaid; 10 for 31 0 

COMPRESSED AIR MOTOR 
5 foot real engine driven planes now! 
cylinder motor, only $4.9 


mews 8 





one. Only 





TISSUE—Big 21" "a31” sheets 
Order 5 sheets, 30 postpaid 


smooth 
Order 5 


Oh boy! Make 
Powerful 
light 3 


MONEY ORDERS OR DRAFTS. NO C.O.D. 


ORDER NOW! 


Build hydro models, featherweight 
models, Spirit of St. Louls, Fairchild, et 
our featherwe ight parts. You need our balsa 
spars, veneer, ‘‘I’’ beams, frictionless bearings, 
*“dope’’, at bargain prices. 
clubs, dealers, schools— 





record 
wi 


Recreation centers, 
write for specia] terms, 


SEND TEN CENTS (10c) FOR BIG NEW 
LIST IMMEDIATELY 


“Learn Aviation Through Models” 


Peru Model Airplane Shop 


PERU. INDIANA 





mention Popular Aviation when writing to advertisers 





ga AMiarion’ pe ~ 
BUILD anoF LY MODELS <—- 
US.MODELS 4% THE BEST - 
U.S.SUPPLIES ane PERFECT_ 


SENDIOCENTS FOR A 
48 PAGE CATALOGUE 


EL AIRCRAFT COW? : 
seat vta ngee ST 


‘Et ITERS OL VELOPED 
RAL PRIGES ~ 





p c OPELLERS MME 
To YOUR SokC IF caTugns aT 
Sn REASOF ed 


Lindbergh’ s “Spirit of St. Louis” 
a a 36-inch wing spread and the am 
lined features; correct split type 
LINDBDPRG He type propeller and 9 cyl 
wind Motor ‘‘Dummy.”’ 3] 

with complete instructions for 








anteed to fly if properly con 
8.50. 
Bs Nieuport Biplane $8 
EE dntcinstennes 7.5 
en enone? 6.50 
aviland DH 4 7.5 
CMedlss Jennie . 675 
Ask Yo yur BP) iler or Order 
U. Ss. MODEL 








AIRCRAFT gonvon. ATION 
341 Monroe St., Brook! 








Simplex Air Model Co. 


AUSURR, MASS. 
Send 5 cents for compl list A 5 
service charg s required or ord r 
to less than. $1 A en 
quired on all shipments of 
than 18” in k ngthi I’ 
without notice All 
U. S. A, No tamps Cc. @& D i F i 


et ee 
13 “x 1”x3’ 


Reed 6’ lengths, ¥4” 5 
are Bails a discs 4%” tl f 7c; 


) vid dope, 4 pint 
Ambroid cement L 
Bamboo paper 1° 
Rice paper, 18” 
Wood veneer, 20 i 
Flat rubber 50’ of *” 
Piano wire 3’ of No. 5 N 8 

ll or 15 
28-30-32-34 steel wire 

fx” copper washers, 1 

We can supply any si balsa that you need. al 
propellers, I beams l 
screws, brads, aluminur br 
and books on model buildir 

















Ace E. Z. Built Spirit of 


St. Louis 
39 Inch Wing ee ad Flying Model 
Can be built in 6 ho nyone 
steaming, drilling, nailing or p drop ¢ 


needed. Exclusive ace E. Z 
possible. Complete with t 
disc wheels, split type landing gear 
ball-bearing propeller st 
with aluminum spinne Tr cat balsa w 
aluminum cowling, full zed drawing Der 
motor stick gives you distance flig’ 

COMPLETE CONSTRUCTION SET $7.00 

COMPARE WITH OTHERS 


Spirit of St. Louis 


33 inch wing span with finished les, it 
pieces, streamline balsa dis wheels 
wing ribs, wire parts all rmed, sem 
ished propeller wi th p ( l 
needed to build this lig 
Materials alone for bulldi ing 
Elliot racer with hydro e 
C Model special offer, co 
Ace E. Z. bamboo bender 
needs one. Simple, 
small or large radius 
Or, when ordered with o 
For illustrated directions how t mak 
own banmboo bender 
mS A., Model Clubs Jobbers 
for discounts 
5c for complete pr 


Ace Aeroplane & Model Supply 


131 Prospect Street, Jersey City. New Jersey 
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TION has provided fitting cups and 
medals for the winners of this tour- 
nament. 

Next issue of POPULAR AVIATION 
will give the results of this final con- 
test. The Memphis contest last year 
vas such a success that we feel a 
treat will be provided in the way of 
fine performances of the models and 
the sportsmanship of the contestants. 

The following boys were qualified 
to enter all of the events in their 
class at Atlantic City, according to 
advices received from the Associa- 
tion just before going to press: 


Juniors 
Robert Atwater, Elmira, N. Y. 
John Becker, Baltimore, Md. 


George Bell, Washington, D. C. 
George P. Bentley, Boston, Mass. 
Douglas Bruce, Washington, D. (¢ 
Daryl Crawford, Knoxville, Tenn. 
John Dawson, Evanston, III. 
Robert Duncan, Elmira, N. Y. 
Alvin Fallert, Glendale, Cal. 
Charles Guiner, Reading, Pa 
Edward Harms, Evanston, Ill. 
Evans Klinger, San Francisco, Cal. 
Elmer Kohl, Reading, Pa. 

Robert Loper, Topeka, Kan. 
Nathan Markowitz, Boston, Mass. 
William Moffatt, Muncie, Ind. 
George Novak, Detroit, Mich. 
Edwin O’Donovan, Topeka, Kan. 
O. Petroff, Montclair, N. J. 
Charles Plasewicz, Boston, Mass. 
Kenneth Raisor, Muncie, Ind. 
Harley Rich, Knoxville, Tenn. 
Thomas Robbins, Washington. 
Ernest Stout, Washington, D. 
Stanley Waselewsky, Boston, Mass. 
Langfitt Wilby, Washington, D. ( 
Melwyn Yohe, Parnassus, Pa. 


Seniors 
Gerald Borchardt, Oak Park, 
Harry Cone, Elmira, N. Y. 
Herbert Dorsey, Washington, D. C. 
Morey G. Frankel, Boston, Mass. 


Lloyd Fish, Washington, D. C. 
Ralph Hoeflich, San Francisco. 
Robert Hyde, Elmira, N. Y. 
Arthur a Boston, Mass. 
Charles J. Klein, Baltimore, Md. 
William Kuri ing, San Francisco. 
Robert Leonard, San Diego, Cal. 
Gustav frente 3oston, Mass. 
D. Lockwood, Chicago, III. 
Miller, Chicago, Il. 
Ernest Marcouiller, Evanston, Ill. 
Ernest McCoy, Detroit, Mich. 
Tudor Morris, Peru, Ind. 
Myers, Chicago, IIl. 
Joe Osborne, Muncie, Ind. 
Bud Perl, San Diego, Cal. 
Virgil Rassner, Peru, Ind. 
Harold Reed, Topeka, Kan. 
Burton Simcox, Knoxville, Tenn. 
Nat Zimberg, Detroit, Mich. 
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This Beautiful 


**Twin Float’’ 


RACING SEAPLANE 


$5.00 


flies like one of the reg 
ulars and lands on the 
water as pretty as any- 


thing you ever saw! 
Has 23 inch high-lift 
wing, aluminum pro- 


peller and extra power 


ful motor. Pilot’s 
coc k pit in nose of 
plane. Same type as 
used by U. S. Navy. 


Sent prepaid anywhere 
in U. S., all ready to 
fly, for $5.00. wig 
today and get the big 
thrill of your life! 
AMERICAN MODEL AIRCRAFT CO. 


Dept. 1, P. O. Box 1492, New Haven, Conn. 








2-inch scale f Lindbergh's 
AIRPLANE i5iri of “St, ‘Louis, ” Scientifiealy 


designed and very real 


istic. Equipped with 


rubber band motor 
Rises from ground by 
own power and flies 3 
ft. or more Easil 
built without tools 
Construction set, witl 
all parts and full di 





rections postpaid in 
J. S.. only 50c (ne 
stamps) Satisfaction 
or money back Send 
now. 
Mann & Benton, 53 W. Second St., Chillicothe, Ohio 
that the weather was warmer this 


year than it was at Memphis or at 
the New York 1925 Air Race Model 
Tournament. October seems to be a 
little late in the season for the best 
outdoor model performance. 

We sincerely trust that by next 
year some of the obvious inequalities 
and injustices in the rules of the 
Model Aircraft competitions will be 
adjusted. There has been much 
complaint regarding certain of the 
rules and a revision of them, with a 
better set of definitions and regula- 
tions is called for. Those who feel 
that model building is a distinct aid 
to aviation in the building up of air- 
mindedness among the youth of the 
country would like to see a uniform 
and equitable set of regulations gov- 
erning these contests. 

POPULAR AVIATION offers its serv- 
ices as a clearing house for ideas on 
this subject and pledges its support 
to any disinterested organization in 
this matter. 


erliscers 
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‘Simple Aerodynamics 


loss of engine power at high alti- 
tudes is that the cylinders do not 
eceive as heavy a charge as they 

at the ground. 

The volume of a cylinder 3 inches 
diameter, and 5 inches long is: 

3x3 
5 35.3 cubic inches 

4 

0.0204 cubic feet. On the suction 
troke of the piston the cylinder is 
ed with the charge. 


With standard air at sea level a 
ibic foot of air weighs 0.07651 
yunds so the charge in this case is 
0204 « 0.07651 = 0.001565 pounds. 
At 14,000 feet the standard tem- 
rature is 9.1° Fahrenheit or 9.1 
59.4 168.5° Absolute. 

At sea level the temperature is 
9 Fahrenheit or 594+ 459.4 
18.4° Absolute 


The density of the air corrected 
| r the change in temperature only 
then: 
' 518.4 
0.07651 .08475 pounds 
ce 168.5 


er cubic foot (Gay Lussac’s Law). 
rit! At 14,000 feet the standard pres- 
b ire is 17.50 inches of mercury. By 
se of Boyle’s Law we find that the 
ensity corrected for both change in 


“t mperature and change in pressure 

: : | SUM tii,,,, 

17.50 St a 
0.08475 0.0496 pounds Jos 


29.92 








: cubic foot. 
a] The weight of charge taken in at 
a 14,000 feet is then 0.0204 < 0.0496 
t 0.00101. 

Since this value is only about 2/3 
t f that for sea level conditions we 
S annot expect the engine to develop 
e ts full power. It will develop even 
€ ess than 2/3 of its sea level power 
h ecause the friction losses remain 
e the same while the power developed 
A minishes. 
l How High Is Denver? 
' A pilot intending to land or take 
ff at Denver or at any other locality 
7 f high altitude will do well to find 


ut what this elevation is, for the 
density changes with altitude, and 
density pffects his landing and his 
ret-away. The following problem 
will help illustrate this case. Sup- 
pose the pressure in some locality 
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Our Library and Yours 


RATHER wide variety of in- 
terests is covered by the 
books received this month. 

Adventure is represented in Miss 
Amelia Earhart’s account of the 
flight of the Friendship, and in two 
other books telling the story of fa- 
mous flyers and famous planes (His- 
toric Airships, by Holland, and 
Heroes of the Air, by Fraser 
Model airplane builders will be in- 
terested in a new book on design by 
Allen, and aerial photographers will 
welcome the comprehensive study of 
this science just completed by Win- 
chester and Wills. A very clean-cut 
statement of the principles of Air 
Navigation and Meteorology is con- 
tained in a manual by Captain 
Duncan. 

20 Hrs. 40 MIN., by Amelia Earhart 


314 pp., illustrated. G. P. Put 
nam’s Sons, New York: 1928 
$2.50. 

When the Friendship swam down 


through the fog into the harbor of 
Burry Port, Wales, on the morning 
of June 18, 1928, it completed on 
of the most interesting recent 
Transatlantic flights. Twenty hours 
and forty minutes had elapsed since 
the pontoons had dragged off the 


water at Trepassey, and of this 
period, nineteen hours had _ been 
spent in fog or above clouds. Stultz 


and Gordon were accordingly obliged 
to fly almost entirely by instru 
ments, and the flight is of value to 
aeronautical science because it fur 
nishes additional data on the possi 
bilities and limitations of existing 
devices for aerial navigation. Pub 
lic interest in the personalities con- 
cerned in this latest Transatlantic 
venture naturally centered about 
Miss Amelia Earhart, the first 
woman to make the crossing by air 
20 Hrs. 40 Min. records in 
siderable detail the whole course of 
the undertaking, from the invitations 
which Commander Byrd issued by 
telephone to the prospective flyers, on 
through the postponements and de- 
lays more or less incident to all 
ocean hopping, to the half-eaten 
sandwich Gordon chucked through 
the window as the Friendship throt- 
tled down to make port in Wales. On 
the actual Atlantic flight Miss Ear- 
hart did not participate in the pilot- 
ing of the seaplane, and she was thus 
free to set down her observations 
somewhat fully in the log-book. This 
spontaneous writing, done in the 


con 


midst of the flight, makes very con- 
vincing reading. Miss Earhart tells 
the story lightly. In her foreword 
she apologizes for not having pro- 
duced a “work,” and expresses the 
hope that “some of the fun of flying 
the Atlantic” has sifted into her 
pages. This point of view is main- 
tained throughout the book. 

The Atlantic flight is of course the 
climax of the story, but Miss Ear- 
hart gives a brief account of the de- 
velopment of her interest in aviation 
and her earlier experiences in flying. 
The last four chapters deal in a sim- 
ple and constructive way with the 
problems and prospects of American 
aviation. Miss Earhart’s enthusiasm 
for private civilian flying, and her re- 
cent demonstration of her own faith 
in it in one of its most ambitious 





NEW BOOKS RECEIVED 
Historic Airshifs—Holland 


(Macrae-S mith) $4.00 
“20 hrs. 40 min.’ —Earhart 
(Putnam) 2.50 
Model Airbhlanes — Allen 
(Stokes) 3.50 
Heroes of the Air—Fraser 
(Crowell—7th printing) 2.00 
Air Navigation & Meteor- 
ology—Duncan (Koppel) 3.50 


Aerial Photography—Win- 
chester & Wills (Amer. 
Photographic Pub. Co.)..10.00 





forms makes her book a stimulating 

addition to the new literature of the 

air. 

MODEL AIRPLANES: HOw To BUILD 
AND FLY THEM, by Elmer L. AI- 
len. Frederick A. Stokes, New 
York: 1928, W326, Price $3.50. 
The construction and flying of 

model airplanes is one of the most 

absorbing hobbies boys can have, and 
the appearance of a new book, deal- 
ing in detail with all the aspects of 
this topic is naturally of interest to 
boys everywhere. Recommended by 
the Boy Scouts of America, Model 

Airplanes, by Elmer L. Allen, is a 

distinctly worthwhile book for model 

airplane builders. It is essentially a 

textbook, illustrated with diagrams, 

scale-reduction plans, and a large 
number of actual-size working pat- 
terns. The text is simple and clear. 

Mr. Allen’s organization of his ma- 

terial will appeal especially to those 

interested in getting a clear under- 
standing of the fundamental princi- 


ples which govern all artificial flight. 
The second chapter describes the 
basic laws which make it possible for 
human beings to control flight. The 
author presents this matter with an 
unusual degree of sympathy for the 
elementary reader, and as a result, 
more mature students of aeronautics 
might also find these skillful defini- 
tions of primary terms illuminating. 

After discussing the fundamentals 
of flying, Mr. Allen gives complete 
instructions for building a glider. 
The next chapter goes a step farther, 
and describes the construction of a 
simple pusher model, that is, a glider 
with a propeller attached in such a 
way as to push the plane through 
the air. In the following chapter a 
tractor model, the propeller 
mounted at the front rather than at 
the back, is discussed, and through- 
out the rest of the chapters the au- 
thor gives instructions, together 
with plans and full-size diagrams, 
for building racing models, Curtiss 
Jennies, battle 
well-known 


with 


planes, and various 
transatlantic 
seaplanes and monoplanes. The last 
chapter contains very useful 
information on the carving of propel- 
lers, and incidentally explains ad- 
mirably exactly how propellers man- 
age to do their work. Do you know 
what propeller pitch will best suit 
your Cecil Peoli and which 
will function best on your scale- 
model of the Spirit of St. Louis? 

AERIAL PHOTOGRAPHY, by Clarence 

Winchester and F. L. Wills, with 

a foreword by Sir Alan J. Cobham, 

and introductory notes by Sir Pe- 

ter Clutterbuck and Sir Felix J. 

C. Pole. American Photographic 

Publishing Company, Boston: 

1928, 236 pp. $10.00. 

Last month we spoke of Ives’ Air- 
plane Photography (Lippincott), 
and issued a cordial welcome to this 
almost pioneer work in a rapidly de- 
veloping field. We are very glad this 
month to announce another publica- 


types of 


some 


racer, 


tion on aerial picture-making. Aerial 
Photography, by Winchester and 
Wills, is a distinguished book. Be- 


sides offering a very excellent pres- 
entation of the entire subject of air- 
plane photography, the book contains 
ninety half-tone plates, illustrating 
the types of photographs which can 
be taken from airplanes, and uses 
to which these photos can be applied. 
The reproductions are extremely 
well done, and the whole book is a 
beautiful example of printing art. 
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An attempt has been made to cover 
th some thoroughness the various 
spects of aerial photography. Af- 
ter a preface, a foreword, and two 
notes on Aero-surveying of Forests 
and Aerial Photography in relation 
to Railways, there is presented a 
immary of relationship between 
rcraft and the camera. The rest of 
he book amplifies and develops the 
iggestions made in this introduc- 
ry chapter. Photographic material 
in detail, together with 
The chapters 
values and at- 


discussed 
pes Ol apparatus. 
ealing with light 
tmosphere, plates and films, lenses, 
ters, camera shutters, and the dif- 
ameras employed by 

flying photographer are all re- 
irkably inte Possibly most 
teresting of all are the chapters 
application of aerial 
warfare, industry, 
iking, and archae- 
results have been 


resting. 


ribing the 
tography 

mapm 
gy. Amazing 
tained from air photos of archae- 
gical excavations. A photograph 
the ruins at Stonehenge, for in- 
ince, broug! to light almost 
literated markings on the ground, 
icings so faint that they had es- 
iped the eyes of workers on the site 
elf, A number of similar in- 
from different 


ication, 


tances are reported 
haeological camps. 
In dozens of ways aerial photog- 
1} useful role in 
dern civilization. This book is an 
tant contribution to an impor- 


r 
nt field of invé gation. 


iphy is playing a 


DO 
} 


R NAVIGATION AND METEOROLOGY, | 


yy Captain Richard Duncan, M. C. 
Koppel Publis 
York: 1928, 136 pp. 
\ir Navigation and Meteorology 

ily fogbound topic, as 
will testify. An at- 
mpt, therefore, to explain simply 


$3.50. 


d carefully, and so far as may be in | 


non-technical manner, the mys- 
is a definite act 
Captain Duncan’s 
tbook does not sacrifice accuracy 
achieving its clarity, and therefore 
stands as a distinctly important 
ntribution to the 
The method of presentation 
After providing 
technical words, 
they could be 


ries Of this science 


' 
benevolence. 





cause of aerial 
lition. 
straightforward. 
efinitions for all 
hether classed as 
imiliar or not, Captain Duncan dis- 
isses maps and charts, and then 
roceeds to deal with magnets, mag- 
etism, and magnetic poles. Having 
principles in- 
lved in navigation, the author tells 
f the airplane compass, and then 
asses to a discussion of all the air- 
ane instruments concerned in 
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Popular Aviation 


Here is CNT we ‘\ 
all the 


aviation knowledge 
the beginner or the 
layman needs— 


All the principles of modern airplanes, how they 

fly and why, explained in THe A B C or Avta- 

rioN, by Major Victor W. Pagé, America’s fore- 

most authority and instructor. Sent C, O. D. for 
only $1.00. 





Phis 160-page book, Pa \BCor \VIATION, by Major Victor W Page 
brings you the essential knowledge and understanding of aviation that 
every beginner needs. Major Page, who has been a leading instructor and 
engineer throughout the entire history of aviation, has condensed into 
simple every-day language all the information that is so vital to a beginne: 
and so necessary to the layman who wants authenti 
understandable information on every phase of 
aviation 

1 


his unusual book lays before you the complet 


story of modern aircraft, its construction, engines 
control and flight just as if Major Pagé anticipated 
all your questions and answered them for you. H: 


weaves his story from the very beginning of avia 





tion up to the adaptation of modern principles of 
uses is €X 


flying. Every technical word that he 
plained in the text, and he gives the reason for eve 











Statement he makes. 


Enclose no money. Just send the coupon. 





Get this new, up to the minute, comprehensive, auth 1 

160-page guide, THE A B C or Aviation and keep it for 
! days. If it does not completely sell itself as one of th 
especially made drawings most valuable texts ever written for anyone who wishes t 


Neatly bound, Interna 7 ‘ ~ : , 
tional paper cover. A sim ecome airwise, then return it for full refund. Enclose m 
plified instruction man money. Just pay the postman one dollar and a few cents 
ial for non - technica postage. Fill in and mail the convenient coupon at 
aviation enthusiasts, sin 
plifying the basic princi 
ples of construction and 


operation of all forms of 
, 


mode aircraft Pr , 
yr” ago agai Dept. PA-1, 2 West 45th Street 


Norman P. Henley Publishing Company 
New York 


Enclose No Money — Just Fill in and Mail This Coupon 


Norman P. Henley Publishing Company, Inc. 
Dept. PA-Nov. 8, 2 West 45th St., New York, N. Y. 


Gentlemen:—Please send me a copy of Ture A BC or Aviation, by Major Victor W 
, 


160 pages, and I will pay t postman $1.00, plus a few cents postage, in full paym [ 
understand that if not thoroughly satisfied I may return the book within 5 days and you w 
refund my money (We will pay t postman ourselves if you will enclo ‘ lollar 
this coupon.) 
Send to 
Address 
City State 
Check here for catalog of all Henley publications on more than practical and 


subjects, including special circulars of other Aviation Books 


advertisers 
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Aviation -¥nvestments 


IX 


HE most convincing evidence 

of the truth of the statement 

frequently made, that th 
Aeronautical Industry has 
through the experimental stages su 
cessfully and is now entering upon 
its greatest period of expansion, ma} 
be found in the alacrity with which 
the investing public is taking to the 
securities of this young, industrial 
giant of the future. Boiled down to 
its essence, the plain, unadulterated 
fact that the public is ready, and 
willing and even anxious to finance 
the great expansion now taking place 
and in prospect, is the best augur 
imaginable for the future. 


passed 


3eyond question, new capital ir 
abundance will be required to launch 
production on a quantity basis in or 
der to satisfy the amazing demand 
for aircraft products that has « 
veloped during the past year, litera 
swamping the producing capacity 
the industry. The well entrenched 
companies such as the Curtiss Aero 
vlane & Motors and the National Ai1 
Transit recently raised additional 
capital. Moreover, several new com 
panies such as the Transcontinenta 
Air Transport, Inc., have been o1 
ganized. 

While many of the ] 
facturers who started in a small way 
are still financing expansion throug! 
the slow process of reinvesting ear? 
ings, unfilled orders are piling up to 
such a marked extent, throwing dé 
livery schedules back a full yea 
some cases, that the time does not 
appear to be far distant when they 
will be obliged to recapitalize o1 
perhaps merge with larger units in 
the field in order to more effectively 
handle the large volume of business 
on hand and in prospect. 

Throughout the experimental 
stages, the industry has been almost 
entirely financed by the original pio 
neer manufacturers. They alone, 
with perhaps some local backers 
isolated instances, were willing to 
underwrite the large initial risks in 
volved. Quite a few of these com 
panies have been forced to rearrange 
their original capital structure for 
the purpose of obtaining some addi- 
tional capital through local channels 
As yet, there have been comparativs 
ly few fair-sized public offerings. 


r 
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By B. J. Meehan 


52 William St., New 


Prosser & Co 

As a matter of fact, the industry 
is still honeycombed with moderate- 
sized privately owned (close) cor- 
porations. In time many of these 
concerns will undoubtedly be re- 
placed by larger corporations with 
more flexible capital structures, the 
better to provide for future growth. 

That is what actually took place 
in the development of practically all 
of our major industries. Notable ex- 
amples are to be found in the motor 
and public utility industries. 
Through merger and various recapi- 
talizations many companies’ with 
small beginnings have grown to be 


large corporations, vested with a 
wide public interest, whose shares 
are traded on the New York Stock 


Exchange, with ownership scattered 
all around the world. 





Letters are beginning to 
pour into the offce of 
Popular Aviation asking 
for mnformation about the 
various stocks that are of- 
fered to the public. Facts 
about most of the issues 
are contained in “Answers 
to Investors.” 





This picture, as applied to the 
aviation industry, may seem rather 
far-fetched at first glance, but it is 
an entirely logical one, to visualize, 
f we dwell for a moment, on the vast 
possibilities ahead in the commercial 
development of the airplane, as yet 
cnly vaguely appreciated. Surely on 
the basis of the rapid strides made 
this year, it is hardly a mere flight of 
the imagination to picture the de- 
velopment of this great industry as 
paralleling that of the automobile 
and, like the latter, achieving the 
position to which it seems to be des- 
tined, as the third powerful arm in 
our transportation scheme. 

It has been truly said that trans- 
portation is the backbone of our in- 
dustrial development, and what 


greater proof need we have than the 
opening up of vast stretches of our 
own country when the trail of the 
“Covered Wagon” was replaced with 
steel rails. 


And more recently, the 


York 


development of our public highways, 
made imperative by the advent of 
motor buses. 

Imagine the air mail, passenger 
and express routes of the future 
which in time will very likely be op- 
erated by large transportation units 
cooperating with the railroads under 
air franchises and regulations of the 
Department of Commerce. Or per- 
haps a government agency similar to 
the Interstate Commerce Commis- 
sion, may be set up, prescribing 
equitable rates allowing a fair return 
on invested capital in exchange for 
the monopolistic protection afforded 
by an exclusive franchise over cer- 
tain routes to guard against unfair 
or unwarranted competition. 

Then there is the pressing need 
for more adequate airports, suitable 
hotel accommodation, and improved 
transit facilities between air termi- 
nals and centers, all of 
which will tremendous 
amount of new capital to keep pace 
with the demand for such services. 


business 
require a 


The law of experience decrees that 
the greatest profits rightfully belong 
to the pioneers. Of course, it is to 
be realized that practically all aero- 
nautical stocks are still speculative, 
to a greater or less extent, with com- 
paratively few dividend payers. Also, 
that by the very nature of things, 
there are bound to be drastic changes 
in such a young industry. Yet, the 
risks in investing in the industry to- 
day are hardly comparable with the 
man-sized financial risks that were 
shouldered by the very early pio- 
neers, before the practicability of air 
mail, passenger and express service 
was definitely established. 

By far, the airport and transpor- 
tation branches of the industry 
promise to develop greater stability 
of earning power than the accessory, 
plane and engine manufacturing 
branches, and for that reason it may 
be desirable for the more conserva- 
tively inclined to favor the securities 
of the former. Yet, where the risks 
are greater the profits are usually 
commensurately larger. In any case 
the principle of diversification holds 
good. By acquiring equities in all 
branches of the industry and further 
distributing the funds among sev- 
eral issues in each branch, the risks 
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would naturally be lessened. There 
are several issues now traded in that 
combine the advantages of broad di- 
versification on the order of the in- 
vestment trust of the management 
type.. Such issues are particularly 
suitable for the moderate-sized in- 
vestor. 

In the final analysis, the real profit 

opportunities are frequently found 

8, among the securities of the moderate 

of sized, close corporations which have 
ot as yet been recapitalized on a 

er basis that wholly or partially dis- 

re ounts the immediate future pros- 

p- ects. Such issues are not generally 

ts o well-known to the investing pub- 

er * as the shares of the larger cor- 

ne norations which, in some degree, are 

r- ested with a public interest, by rea- 

to n of a pub offering and listing 

S- n an exchange. 

1g Discerning nvestors generally 

Pn eek closely held securities before 

or they are recapitalized and while they 

d re still traded Over-the-Counter—a 

ei rt of priming market that develops 

ir iturally as a result of the operation 

the law of supply and demand. 

od The widespread interest that has 

le leveloped recently in the shares of 

d epresentative aeronautical compa- 

i- inies traded in the over-the-counter 

of narket resulted in the daily publica- 

IS tion of current quotations on al] the 

e ver-the-counter pages of the leading 
New York papers 

it 

y 

: Answers to Investors 

)- (The following information 

2 has been compiled from sources 

is which we believe to be authen- 

, tic. Inquiries should bear the 

5, name and address of the writer. 

S Only such inquiries as are of 

e general interest will be pub- 

* lished. Others, if accompanied 

e by stamped and addressed en- 

e velope, will be answered by 

\- mail.) 

r C. M. D.—The Curtiss-Robertson 

e Airplane Manufacturing Company 


was organized the latter part of 1927 
- vith a capitalization of $500,000 in 
y per cent preferred stock (100 par) 


y ind 30,000 shares of common (no 
par value). Fifty per cent of the 
y tock is held by the Curtiss Aero- 
y plane & Motor Co., Inc., Garden City, 
T Y , « wife Ore ¥ 
L. I., N. Y., manufacturers of the 
; Curtiss-Robertson “Robin,” in the 


Curtiss affilia- 
valuable 


medium priced field. 


asset. 


tion considered a 
Units are selling around 130. 
J. A. L—wWestern Air Express 


was incorporated in 1925, in Califor- 
nia. This company has a capital 
stock of $420,000, $100 par common 
stock, on which annual dividends of 


Popular Aviation 


$8 per share have been paid. Tangi- 
ble assets are believed to be over 
$570,000 with net earnings under- 
stood to be about $30,000 monthly. 
The company operates the service be- 
tween Los Angeles, San Francisco 
and Salt Lake City. Shares are at 
present selling around 230. 

A. L.—Fokker Aircraft Corpora- 
tion was organized in 1927 with 
40,000 shares first preferred, $25 
par, 30,222 shares outstanding; 20,- 
000 shares second preferred, $25 par, 
all outstanding; and 100,000 shares 
common, no par value, outstanding. 
The company was formed to take 
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over the Atlantic Aircraft Corpora- 
tion at Hasbrouck Heights, N. J., 
manufacturing Fokker designed air- 
planes since 1923. New plant re- 
cently erected at Glendale, W. Va., 
and leased to company under pur- 
chase option. Plans announced for 
factory near Los Angeles. Unfilled 
orders said to be sufficient to main- 
tain capacity operations into 1929, 
and estimated at $4,000,000. First 
preferred selling around 15, and com- 
mon around 14%. 

J. N. T.—We can obtain no infor- 
mation from the manufacturer you 
mention, and the withholding of such 
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information is your cue to delay, in- 
vestment until a comprehensive 
statement is furnished you. 

C. L. R. The Bellanca Aircraft 
Corporation of America was organ- 
ized in 1927 with $1,000,000 capital. 
The company produces a closed cabin 
monoplane, employing one Wright 
“Whirlwind” motor as the power 
plant. Financial statements are not 
available, but an official communica- 
tion announces that orders for 300 
C. H. planes have been booked. This 
assures full production to January 1, 
1930. The company owns all the 
models and patents of G. M. Bellanca. 
Several of the du Pont family are 
understood to be financially inter- 
ested. The company contemplates 
the formation of sub-companies to 
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produce other types of planes. Units, 
consisting of one preferred and one 
common, selling about 115. 

D. M. K. The Mono Aircraft, 
Inc., with plant at Moline, Illinois, 
are makers of the Monocoupe. This 
is a low-priced cabin plane, powered 
by a single 70-80 H.P. Velie radial 
motor. Detailed information as to 
the financial condition of the com- 
pany is not available, but shares are 
presently selling around 32. Pro- 
duction schedules, according to the 
latest reports are understood to have 
been doubled from 50 to 100 ma- 
chines per month. 

K. M. L. The Alexander Indus- 
tries, Inc., manufacture Eaglerock 
airplanes, powered with Curtiss 0x5 
engine and Wright “Whirlwind” 
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motor. The company’s new plant at 
Colorado Springs, consisting of ten 
buildings, is practically completed. 
In 1927 Alexander Industries ranked 
second in output of airplanes in the 
United States. The 1927 gross in- 
come was $1,338,452 as against 
$857,626 for 1926. The net income 
was $144,530 as against $115,560 in 
1926. During the first four months 
of 1928 sales showed a 61 per cent 
increase over the same period in 
1927. The company’s financial con- 
dition was strong at the close of 
1927. Preferred is selling around 
100, and common around 6%. 


M. F. S. The Fairchild Aviation 
Corporation was incorporated in 
December, 1927, and represents a 


consolidation of seven aircraft and 
accessory companies with a paid-in 
capital of $1,553,550 classified as 
80,175 Class A no par shares of an 
authorized 150,000 share issue and 
30,000 Class B no par shares of an 
authorized 50,000 share issue. The 
Class A stock enjoys preference as 
to assets and cumulative dividends 
of $1.20 per year. Earnings in ex- 
cess of this figure are divided 
equally between Class A and Class B 


TITIIITE enceeeesccueneuauas 
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found they had squandered their 
money in some of the _ so-called 
schools. Both students and the pub- 
lic at large can be benefited in the 
matter of safety by giving their 
wholehearted support to the stand- 
ards of the Curtiss Flying Service 
Schools. 

There is a growing conviction 
among that class of investors “who 
investigate before they purchase,” 
that national aviation offers one of 
the safest channels for investment 
in the entire field. It is a holding 
company and is already participating 
in a number of prominent underwrit- 
ings. Among its holdings are Na- 
tional Air Transport, now quoted 
240 to 300; Curtiss Flying Service 
and Sikorsky Aircraft. These 
only a few of a very satisfactory list 
of investments. It occupies a stra- 
tegical position for securing at ini- 
tial prices the best offerings in this 
industry. Stock was originally put 
out at 23144. It is now quoted 38 to 
38834 (Oct. 8th). Its management 
and directors include many of the 
most prominent names in aviation, 
banking and industry. 

Aviation Corporation of America 
promises to be the most extensive 
transport system on the western con- 
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The demand for accurate instru- 
ments is universal and imperative. 
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AST as has been the develop- 
ment of aviation, it is depend- 
ent to no small degree upon the 
progress being made in the develop 


ment of allied accessories, such as 
motors, fuselages and wings, fuel, 
and radio. Because of the increas 


ing necessity for the pilot to be well 
informed on meteorological cond 
tions immediately and accurately at 
all times, radio fills a peculiar place 
the future advance of aviation and 
its greater utility and reliability 
So different are the requirements 


of communication from plane t 
ground, and from plane to plans 
that special apparatus has had to be 
studied, designed and built exclu 


sively for aviation purposes. Pra 
tically all new branches of radio er 
gineering have been opened up, and 
some of the country’s best radio e1 
gineers are called upo1 
solve the problems presented to ther 
by progressive pilots. 


being 


Besides the necessity for the rapi 
compilation and dissemination of re¢ 
liable information to the aviator 
while he is in flight, the need for 
struments that will permit his cari 
ing on even in adverse weather 
more and more apparent. This is the 
second, and most important role 
radio as applied to aviation. Radi 
engineers have given aviators th 
directive radio beacon, which mad: 


possible the first successful flight to 


Honolulu last year, 
vibrating reed radio course indicator, 
that makes flying without the aid of 
compass and identifying ground 
marks a present-day actuality. 
Further applications of the radio 
art to aviation will undoubtedly fol- 
| Greater will the 


low. be 
It is the purpose of this new 


progress 
result. 


department to cover every month, in 


a general, non-technical way, the 
progress made in the radio art, as 
applied to aviation, as well as to 


cover striking uses and achievements 


of one of the air’s most important 
adjuncts 
THE EDITOR. 
Probably the most important ex- 





pedition ever fitted out, from the 
ewpoint of aviation and radio, 
started on its journey last month. 


Commander Byrd and his extensive 
party are on their way to the South 
Pole, with three planes, and complete 
radio equipment 


other supplies and devices calculated 


among a mass ol 


to bring to a successful end one of 


the famous flier’s most ambitious 
projects. 
The man who so successfully flew 
er the North Pole, and who 


transmitter then 


used 


radio to give 





7 
Broadcast imsta//ation on an air- 
, , ; , 
plane for rebroadcasting trom 


the air. 





and the visible 
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the news to the world naturally paid 
a great deal of attention to the radio 
installation on board his planes, and 
to the base stations that are to com- 
municate with them. In polar ex- 
plorations, radio is the only means 
of distance communication really 
available. This was proved in the 
case of the Italia. 





and 
Rom a, 


demonstrating method of blac- 


navigator 


the 


4 y° 
Capt. Bonelli, 
radio-operator on 
ing retractable generator m 


service position. 





As the need for radio apparatus in 
exploration 
tress, and as the 


is greatest in case of dis- 
usual type of air- 
plane installation is made primarily 
for use while everything is well on 
board, it is interesting to note the 
differences in design incorporated in 
the planes of the Byrd expedition. 

The power to drive the radio gen- 
erating derived from 
small wind-driven generators, swung 
out of the fuselage, or hanging from 
one of the wings or struts. This is 
the standard method. The propeller 
is driven as long as the ship is in 
flight. But it becomes 
sary to land, the radio instruments 
must remain silent, because of the 
lack of driving power. This is the 
thing that happened to Commander 
Rogers, and his seaplane, the PN-9, 
when it was forced down not far 
from the shores of Hawaii, and 
though it could hear ships searching 
and calling for it, it could not 
answer. 


apparatus is 


once neces- 


In all, Byrd is carrying four gen- 
erators with him. Two will be 
Criven from the main plane motor 
plant. Provision is made for these 
generators to wind-driven also. 
They naturally would be_ useless, 


be 
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paid : however, if engine trouble forced the 

radio H landing, for there would be no power 

, and available to turn them over either. e 

com- Providing them with a motor drive Your Gift Problem? 
" ex- multiplies their real emergency util- ° 
leans ty but slightly 


eally To prepare against this contin- SO l ED ] 
| the gency, Byrd is taking along two small . 


sets that have their own power plant, 


i i i ive vasoline engine acing es —_ . °° . 
i si diminutive Ba ollne engine, placing | the recipient is interested in aviation as a layman or techni- 
the generation of energy on a basis 1 cian, any of our attractive novelties will prove most accept- | 
* . . ob . ° - 
altogether independent from the two | able, whether your gift problem includes one, ten or ten thousand | 
loubtful factors used heretofore. L., oe 


If the plane equipped with one of 
these generators should be forced to ANCIENT ART METAL COMPANY, Inc. 
land, communication can be easily set 
ip by starting the tiny gasoline 
ower plant, and transmitting the 
messages. The designer of these gas THREE ADVERTISING NOVELTIES 
notors anticipated the possibility of 
their freezing tight, or being too cold 
to turn over. The construction is 
such that the engine can be propped 
ip by means of legs, so that a warm- 
ng fire can be applied under it! 


Specializing in Metal Novelties for the Promotion of Aviation 
offers the following suggestions 





Preparations such as these may Take-Off" No. 600 Paper Lady Lindy No. 200 Desi Above the No. 800 
— y Ww it s! UO each pos I I 50. cents each s 1. In Ash Receiver ‘si 59 each t 
eem exaggerated, but show to what ts of 500—60 cents each 30 cents each paid. In lots 85 cents 
° ° h 
extent Byrd has studied his prob- 
ems, and how precarious even radio 500-lot price of above three items includes inscription comprising three 
; $ : ; :- lines not to exceed forty letters, cast permanently into the metal, at no 
ymmunication can be at the South extra cost 
id Pole 
a Tt plane transmitters will be Additional Gift Suggestions for Those Interested in Aviation 
° Lic 1AliC QAliSiliit iS ’ “4 es 
ce bout thirty inches high, and twelve 
yn nches wide, and the associated gen- 
ator will be in similar proportion. 


Wavelengths of from 33 to 92 meters 
vill be used for ordinary plane to 
ase communication. Longer waves 
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f tre 0 to 675 ters wi , Pei OF Te 
dis- ; trom re to 675 motors will be EES Ts ge 
alr- et aside for compass and geographi- Every home will welcome a pal Ash Receivers No. 800 are al Child's Bank No. 100, The 
, i = a 2.0 ‘ a of these artistic Book Ends No. ways a ceptable gifts. No home Spirit of the nes.”" Wha 
tril al work. It is possible that Byrd’s 400, typifying the flight of the 1 too many—One $1.50 Nid’ wouldn't. be delighted 
. dio , ere 7 es loar . oar plane of destiny’ across = I'v , $2.50 . Three $3.00. Ma receive a8 a gift a bank as at 
i On —— engineel may iearn some new wide expanse of the Atlar be sent postpaid to three dif tractive as this one—what more 
ts ahont w nronacati , One pair $5.00, two pairs $8.00. ferent addressé neentive could a child want to 
the an about wave propagation in the three pairs $10.00, may be sent ——_—_— — save pennies, dimes and quar 
Antarctic wT} s11eeeae , rd’. postpaid to three different ad One each Pair Book Ends ters? One $1.00. Two $1.75. 
d in ntarctic. The ccess of Byrd's dresses Ash Receiver, Bank, $7.50 valu Three $2.25. May be sent post 
minutive radio communication sys- for $6.25 postpaid BUG Oe tees Cierent eccrenpes 
, tem depends somewhat on that possi- 
ven 
Dp lity too! 
oaain J 
rom Thr ey eee , An Ideal Gift for the Motorist 
; iree powertul base stations, com- 
ung . = on! For your friend with a car w also an aviation enthusiast. He will get 
lete as to sending and receiving a thrill when he sees the propeller sj as the car moves. Made of the new 
rom . > js - liscovery ‘‘Chromibrite’’ an unbreakable metal. Guaranteed for the life of 
; quipme nt, will be used in the net- the car 
S 18 
No 


work of the expedition. Two of these 
base centers will be on the ships, and 


3 i . 1] 
, the third will be erected on land. “YZ i=? aT 





Ces- 7 
Short waves will carry the news to yl 
nts 4 7: . : ° 7 
he United States. Radio will re- So NS 
tne . . . . No. 700. The above model 
th eive its first extensive test of use- appropriate for ‘ual —— like 
tne F Ine o } re Fords, Chevrolets, Dodges, all wed for motometer or Na 
1 ie LUill Ss nere, Stars, Whippets, etc. Can be m the radiator cap 
iael ¥ attached in a few minutes Price “$i. 50 each, postpaid 
y-9 Adds to the streamlines. Price 
wv, The Ital lisaster i oe $1.00 each, postpaid. No. 850. Here is the Lone 
far The Italia disaster is now a closed Eagle—a truly artistic orna ng the “plane of destiny” 
. ‘ » Z sad _ " P x No. 900. Same as No. 7 ment The Spread Eagle the ensemble produces a strik 
ond hapter in the history book of aero- with the addition of a bracket above is a work of art, added ng effect. Price $2.50 each, 
. . to carry the plane forward to to the graceful bracket carry postpaid. 


rian nautics. Among the mass of con- 
_— troversial material regarding the AGENTS - DEALERS - DISTRIBUTORS - JOBBERS - WRITE TODAY FOR 
tragic end of General Umberto No- OUR PRICES 
bile’s expedition, the part played by 


Guise 2 Biagi, the wireless ra- 
be aie aie dirigitle is cleer-cut ANCIENT ART METAL CO. 
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Iso Biagi was one of the survivors of 84-86 Withers St., Brooklyn, N. Y. 
ess the Italia crash on the ice of Franz 
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Josef land, last May. He quick- 
ly salvaged what radio apparatus he 
could from the wrecked gondola, and 
worked for a long time, first on the 


receiving set, then on the trans- 
mitter. 
It took infinite patience to 


straighten out wires, repair broken 
connections, flatten out crushed coils 
and condensers, and replace smashed 
tubes, all with the most limited of 
equipment. An antenna’ made 
from two pieces of the dirigible’s 
tubular framework, mounted on one 
of the compass supports, brought in 
signals within an hour after it was 
erected. Almost a half day later, he 
was able to send signals, which were 
not heard by the rest of the world 
for several days. 

A storage battery supplied the cur- 
rent to run both receiving and send- 
ing sets. Although news was flashed 
for weeks, the installation worked 
practically up to the time of the res- 
cue of the marooned party. 

A gold medal has just been pre- 
sented to wireless operator Guisepps 
Biagi by his American admirers, the 
Veteran Wireless Operators Associa 
tion. In a simple, dignified, but 
brief ceremony, David Sarnoff, a1 
old-time wireless operator, now vic¢ 
president of the Radio Corporation 
of America and a prominent mem- 
ber of the Association, presented the 
medal to Doctor Commandator‘s 
Emanuel Grazzi, Italian Consul 
General in New York, who accepted 
on behalf of Biagi. 


Biagi is now back home in his lit 
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tle village, practically within the 
shadow of the huge San Paolo wire- 
less station. 


As an example of a modern and 
well-designed installation on board a 
plane, the apparatus for receiving 
ind sending placed on board the 

curlous sesqui-plane de- 
signed for Sabelli by Bel- 


lanca, is of great interest. 


Roma, a 
Cesare 


The problem imposed upon the en- 


gineers who had in charge the in- 
stallation of the apparatus was to 
provide adequate communication 


possibilities for the ship while in a 
trans-Atlantic flight along the so- 

illed Southern course. Bellanca, the 
designer of the plane, objected some- 
what to the wind-driven type of radio 
yenerator, contending that the wind 
resistance as well as the “braking” 
effect of the generator when it is 
used for transmitting cut down the 
speed of the ship as much as several 
miles an hour. 

An ingenious swinging generator, 
mounted on a special frame so that 
it could be drawn in when not in use, 
was devised and mounted in the sec- 
tion of the fuselage where the radio 
instruments were located. 

All the power necessary to run the 
transmitting set is derived from the 
generator. A_ self-adjusting pro- 
peller of the single-blade type is used. 
It is rated at 75 watts output, a com- 
paratively low power for a transmit- 
ter for this work. 

For the antenna, the familiar trail- 
ing wire, with a streamline weight 
has been designed. It is used for 


radio 
‘ ? ? 
planes, shown at radio exhibit mt 


Berlin. 


: ‘ : 
German outht for arr- 
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when 


-proot 


both sending receiving. 
transfer is done automatically 
the operator presses the flame 
key to transmit the message. 
set, 
batteries as 
a shelf, 
completely in- 
yy means of rub- 
This comprises the 
equipment.  Alto- 
ighs ninety-six 


A special receiving running 
on small dry 
units is fastened on 
large gasoline ta 
sulated from shox 
ber 
balance of the 
gether, the outfit we 
little 


storage 


near the 








absorbers. 


pounds, or a more than 10 gal- 
lons of gas. 

Two wavelengths are provided for, 
45 meters to be used in communica- 
tion with land stations, and 600 me- 
ship traffic. The 
transfer switch, antenna reel, gen- 
erator switch, and other equipment is 
included. 


ters for usual 


Elaborate plans have been made 


for the reception of the plane’s sig- 


nals. Transmission will take place 
every fifteen minutes of the hour. 
Land and ship wireless stations will 
be on the lookout for the signals. 


Although the range of such an in- 
stallation is indeterminate, it should 
be able to communicate reliably over 
a distance of several hundred miles, 
and may achieve extreme 
of a thousand miles o7 more. 


distances 


Advertising and broadcasting have 
enlisted the possibilities of aviation 
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- 
National ren Races 
a 

have 13) 


There were five national conven- 
tions held during the week in con- 
ection with the races and exposi- 


| tion. 

The National Ac nautical Asso- 
ation held sessions on three days 
j the Ambassador Hotel and elected 
Hiram Bingham, United States Sen- 
from Connecticut, president, to 


icceed Porter Adams, who held the 
j ffice two years and declined a third 
term and was elected governor-at- 
arge. General Mason W. Patrick, 

rmer chief of the Army Air Serv- 


ce, who was prominently mentioned, 
efused to all w his name to be con- 
ide red. 

Roscoe Vaughn of Wichita, Kan., 
vas named vic pr sident; Valentine 
Gebhart of Seattle and B. F. Castle 
were re-elected secretary and treas- 

The Commercial Airplane Manu- 

turers’ Section of the Aeronau- 

al Chamber of Commerce of 
America held its third national meet- 
ng on two day n the Exposition 
Building. 

The Societ f Automotive Engi- 
eers held sessions on September 11 
and 12 at the Biltmore Hotel. 


Correction 


In the October issue of POPULAR 
AVIATION, Line of Position, and Star 
Al ide « C ves, publications of 
fhe Weems System of Navigation, 
vere listed at $1.75 apiece. POPULAR 
AVIATION wishes to make both an 
correction. The pres- 
Line of Position sells 
nd the next edition will 
a for $4.00. Star Alti- 
ide Curves sells at $5.00 per band of 








degrees of latitude. 


flanked by water and _ woodland. 
ientists aie hither to search for 
the marvels flora and fauna con- 
ealed amid the thickets. And in un- 
ounted myriads the masses from 
Chicago, Gary, Indianapolis, have 
ome to play and refresh themselves 
in this wonderland where Nature has 
been so lavish of her charms. 
In 1896, however, the Miller sand 
dunes bore another reputation. They 
vere something to be shunned, 
especially at night, unless there was 
plenty of company along. Old 
settlers in that secluded hamlet 
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vividly recall some of the incidents 
that conspired to give this land its 
eerie associations. 

There are memories of hordes of 
Chicago bar room hoodlums swarm- 
ing from trains under cover of dark- 
ness and straggling in disordered 
array down Main street to the 
water’s edge a mile away. From 
heights above some natural amphi 
theatre in the hills the wondering 
natives who dared to follow would 
witness weird sights. By the flicker 
ing light of huge driftwood bonfires 
they would see the pugilistic giants 
of the Chicago “bad lands” strip and 
square off for primitive struggle 
such as only men of the mauve de 
ade could fight in wild, open spaces 
where neither the sheriff nor the 
Marquis of Queensberry was known 
or respected. 

Sometimes results would 
what half the crowd thought 
should be and after the attendant 
free-for-all, knock-down-and-drag 
out fracas, villagers would be nu 
merously impressed as tcher 
bearers to help incapacit 


not be 
they 


stre 


ated weak 


lings back to the station. 
Sometimes it was only a cock fight 
which disturbed this happy hunting 
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ground, but once, ah, once—and the 
old settlers still shudder when they 
tell it—once they cremated a man 
right there at the foot of Chanute 
Hill. 

That story belongs to the annals 
of the old Whitechapel Club, an 
organization of Chicago newspaper 


men, and concerns the efforts of that 
esoteric society to fulfill the dying 
wish of a brother that his body be 


burned with pagan rites on a funeral 
pyre under the open sky at midnight. 

There seemed to be no other place 
but this No Man’s Land of the dune 
country in which the thing was pos- 

ible. So in Miller today you will 
find old folks who still discuss “‘the 
cremation they down there 
nce.” 

Thus it happened that when 
Chanute appeared in Miller and 
hired a dray to haul his apparatus 
into the dunes the villagers decided 


had 


the matter was worth watching. 
Chanute has written simply: “We 
soon had more visitors than were 
iultogether pleasant in our prelim- 
nary experiments.” 

By chance the writer discovered a 
illager who still preserves vivid 
memories of Chanute’s “queer ca 
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pers” and here for the first time in 
print are presented some side line 
impressions from one who “peeked.” 

“We all thought Chanute was just 
plain crazy,’ William Wester- 
gren of Miller, a man of sixty 
and a member of the Gary, Ind., 
police force. 

In 1896 Westergren was “railroad- 
ing’ and being at home on a lay-over 
he with a companion now dead, de- 
cided to find out what Chanute 
was up to. 


Says 
now 


just 


“We used to creep up the hill and 
hide in the bushes where we could 
look down on his camp,” Mr. Wester- 


gren told me. “Chanute, as I recall, 
was a little sh 
and with a beard, 
bustling around, looking after every- 
thing. He never did any flying him- 
self but would stand, watch in hand, 
to time the duration of the hops his 


grey-haired 
was always 


+ 
rt 


man, 
who 


men made with their gliders and 
then help to measure the distance 
covered. 

“Chanute acted so odd we were 
afraid of him and didn’t dare show 
ourselves when he was close by. But 
when he walked off anywhere we 
would sneak out to look at his ma- 
chines and talk with the other fel- 
lows who told us what he was doing.” 

The wings of Chanute’s first 
glider, according to Westergren, 
were made of chicken feathers. I! 
have found no mention of this in any 
of the engineer’s papers and the 
statement is offered as something 
new. On the frame work of the 


wings of the glider, Westergren ex- 
plains, was stretched a net-work of 
wires to which rooster feathers were 
fastened, overlapping as wing feath- 


ers do and forming a firm, thatched 
surface. 

Chanute did not use this feathered 
glider much, Mr. Westergren says, 


it was damaged in a fall 
another on which muslin 


and after 
he made 


coated with varnish was used in 
place of the feathers. Westergren 
is somewhat vague in his recollec- 


tions of the forms of Chanute’s vari- 
ous machines. He remembers, how- 
ever, that for braces piano wire was 


employed and that this wire could 
be tightened by turn buckles. 
“After each flight,” he related, 


“Chanute would go over the glider, 
very carefully snapping his finger 
against those piano wire braces. 
Then he would put his ear down to 
catch the tone of the vibration. If 
it was not the right pitch he would 
manipulate the turn buckles until he 
seemed satisfied that everything was 
proper.” 

In his mind’s eye he can still see 
the gray-haired old engineer “tuning 
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up” his gliders by twanging the 

piano wire braces and twisting the 

his demonstration 
historically ac- 


turn buckles and 
today is probably 
curate. Certainly in 1896 the re- 
ports carried Miller must 
confirmed the village opinion 
in the 


back to 
have 
that ‘a crazy man was down 
dunes trying to fly like birds.” 

“Tt all surely leoked crazy to us in 


those days,”’ Westergren sums it up. 
; 2 


Chanute, of course, tells another 
story. Before the secret of flying 
could be solved, he said, in a paper 
read later before the Western 


Society of Engineers, ten problems 
required consideration and of the ten 
he placed first importance the 
problem of how maintain equilib- 
rium. 

“IT reached the conclusion,” he 
“that until automatic stability 
flight and condition 


says, 
t all angles of 
of wind was evolved and safety there- 
it would be premature 
motor or a pro- 
pelling full-sized 
machine, as this addition would in- 
troduce complications which might 
be avoided at the beginning.” 

For enthusiasts 
practiced with a glider made on 
Lilienthal’s bat-wing model. Dis- 
arding this, another, designed by 
Chanute himself, was taken up. This 
at first had six pairs of wings super- 
posed one above the other and 
pivoted to a central frame. Later 
one pair of wings was removed and 
become well 
known through pictures as Chanute’s 
multiple plane glider. 


a 


by secured, 
to seek 


to apply a 


instrument in a 


1 
seven days tne 


the curious device has 


ter’s good fortune to 
be present not long ago when the 
original models this odd machine 
and three others were discovered in 
in the attic of 
Sciences 


It was the wr 


dusty packing cass 
the Chicago Academy of 
where Chanute’s heirs had placed 
them following his death in Novem- 
ber, 1910, and where they had been 
forgotten and undisturbed until re- 
moved to be photographed. 

Incidentally Director A. M. Bailey 
of the Academy } that the 
precious relics will be kept until the 
Rosenwald Industrial Museum is 
erected in Chicago under plans now 
perfected. Visitors to that 
new institution of the near future 
will then be able to see these tiny 
priceless objects made by the great 
experimenter for theoretical study in 
his library and to guide him in con- 
structing the finished gliders used 
that summer in the dunes. 


promises 


being 


Five types of gliders were tried 
out in the sand hills and at last 
Chanute settled on the biplane as 
the form which most nearly satisfied 
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the requirements for securing “auto- 
matic stability at all angles of flight 
and conditions of wind.” 

It is not within the province of 
this article to discuss the subsequent 
development of Chanute’s biplane 
from its birth in the Indiana sand 
dunes until today it is the common 
and familiar form of airship used 
the world around. 

Percy S. Pilcher, an English avia- 
tion experimenter, writing to Chan- 
ute from London on January 23, 
1898, says in a hitherto unpublished 
letter: “From the time have 
taken all through I imagine you to 
be more desirous of having the gen- 


you 
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eral problem of flight solved than 
that you should have all the honor.” 

This off-hand expression from a 
contemporary and competing worker, 
several before the Wright 
brothers actively began to study the 
art of flying perhaps best explains 
why Chanute’s part in the develop- 
ment of the biplane has been over- 
looked by the world at large. 

When Chanute died his 
gathered up scores of letters full of 
technical discussions and mathemat- 
ical calculations which he had writ- 
ten to the youthful Wright boys in 
Dayton. These letters, a 
friend has remarked “would indicate 


years 


heirs 


Chicago 





enced. 


427 West End Ave. 
New York City 


jation and Meteorology 


VAME 


ADDRESS 


CITY 





To Pass the 


TRANSPORT 
PILOT’S EXAMINATION 


you must know 


Navigation and 
Meteorology 


A book has been prepared which thoroughly covy- 
ers the examination for any grade of license in 
these subjects, and if the candidate will spend a 
few hours studying it no difficulty will be experi 


$2.50 Postpaid 


Mail Order to: 


Captain Lewis A. Yancey 


427 West End Ave., New York City 


CAPTAIN LEWIS A. YANCEY 


Enclosed please find check for $2.50 for 


which send me copy ol Aerial Vaz 


STATE 








lease mention Popular 
a t ri l 





Aviation when writing to advertisers 





110 


that his interest and his equity in 
the mechine-driven-biplane while 
not at all tainted with commercial- 
ism, were more than passing and cas- 
ual.” 

Chanute, says still another, was 
“an idealist and more willing to give 
credit to others than to claim any 
himself.” 

It is not possible to follow here 
in detail the activities attendant on 
the birth of the biplane. Chanute 
declares more was learned concern- 
ing the practical requirements of 
flight in two weeks than he had 
gathered during many previous years 
of theoretical study and experiment- 
ing with models. Being an elderly 
man he made no flights himself that 
summer, but quaintly he remarks 


Popular Aviation 


“When a man is riding on a ma- 
chine and his safety depends upon 
his observance of all the conditions 
he keenly heeds what is happening 
to him and he gets entirely new and 
more accurate conceptions of the 
character of the elements which he 
is seeking to master.” 

On July 4, the party returned to 
Chicago, but on August 20, sailed 
down the lake again (by boat) with 
three newly constructed machines. 
With them this time came a surgeon, 
Dr. Howard T. Ricketts, who had 
been hired to do the cooking and to 
set broken bones if necessary. This 
latter duty, fortunately, he was 
never obliged to perform. 

Since the first camp near Miller 
had proven too public, another five 
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miles down the coast was selected as 
more secluded. It appears to have 
been near the present location of 
Dunes Park. Experiments and tests 
which ensued here were eminently 
successful. One glide of 359 feet 
was made by Herring and on one 
trip a relative speed of 52 miles an 
hour was obtained. Records of the 
many other hops are equally impres- 
sive. 

“It was very interesting,’’ Chanute 
relates, “to see the aviator on the 
hillside adjust his machine and him- 
self to the veering wind, then when 
poised take a few running steps for- 
ward, sometimes but one step and 
raising slightly the front of his ap- 
paratus, sail off at once, horizontally 
against the wind; to see him pass 
with steady motion and ample sup- 
port forty or fifty feet above the ob- 
server and then having struck the 
zone of comparative calm produced 
by the eddies from the hill, gradually 
descend to land on the beach several 
hundred feet away.” 

Some of Chanute’s conclusions re- 
garding his summer’s work are sig- 
nificant and worth recalling today in 
the light of subsequent develop- 
ments. ' 

“Tt is my judgment,” he said, “that 
one or two more seasons should be 
devoted to perfecting the automatic 
equilibrium; to eliminating hidden 
defects and to adjusting the strength 
of the springs and moving parts be- 
fore it will be prudent to apply a 
motor or to try to imitate the soar- 
ing of the birds.” 

And again about “pecuniary profit” 
he says: “I believe it to be still 
afar off, for it seems unlikely that 
a commercial machine will be per- 
fected very soon. It will in my judg- 
ment be worked out by a process of 
evolution, one experimenter finding 
his way a certain distance into the 
labyrinth, the next penetrating fur- 
ther and so on until the very center 
is reached and success won.” 

And finally he says, so prophet- 
ically: “It is probably possible to 
evolve an apparatus with automatic 
stability in the wind, but in order to 
do so, there must be some moving 
parts apart from the man, in order 
to restore the balance as often as it 
is compromised.” 

For a brief moment I would like 
once more to stand on Chanute Hill 
near the Lake Michagan shore and 
again lifting the eyes to the airplane 
we saw soaring overhead, venture 
one last reflection on that pilot’s in- 
telligence. Probable, it is, he did not 
know that the air lane he followed 
clings closely to the old Chicago- 
Detroit post road, first trod by a 
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white man 252 years ago and rich in 
history from that day to this. 

Plans are afoot to erect near Chan- 
ute Hill a memorial to that ancient 
traveller, the Jesuit Father Jacques 
Marquette. As for Chanute Hill, the 
very memory of its bulky presence 
seems destined soon to fade like the 
shadows at the end of day. Through- 
out last summer a fleet of unroman- 
ic but industrious caterpiller trac- 
tors toiled and tugged up and down, 
striving with scoop shovels to level 
the historic mound. Soon it will be 
transformed into “choice residential 
and business sites” as the bill boards 
of the subdividers proclaim and all 
trace of Chanute Hill will vanish. 

Nothing will be left to recall that 
America’s infant aviation 
efforts first caught the stride which 
sent the early dreamers on to victory 
in their campaign for conquest of 
the air. When Marquette’s memo- 
rial is unveiled why cannot another 
rise beside it, dedicated to Octave 
Chanute, “the father of American 
aviation,” here in the spot where he 


here 


gained his glory? 


TIT 


lesser increase in drag, if any at 
all. As a matter of fact, it is pos- 
sible to conceive an improvement of 
the aerodynamic shapes due to this 
The conditions are found 
consequences are the same 


deposition. 
and the 
whether 
pon wings. 

A number of means of prevention 
or removal of this ice formation have 
been suggested and many have been 
tried, although the results of such 
trial are far from completion. These 
include methods of heating the af- 
fected parts, the oiling or greasing 
of the parts to reduce the tendency 
of the ice to adhere to the surfaces 
and the impregnation of this oil or 
grease with a chemical which would 
unite with the water to form a solu- 
tion having a lower freezing point. 

The oiling or greasing of the wings 
being the most simple expedient, has 
been most frequently tried and its 
efficacy does not appear from the 
history of its trial to be of any value. 
As a matter of fact, evidence is found 
of opinions that it hastened the 
formation of the ice. An explana- 
tion of this phenomenon may be 
found in that, while a greased or 
oiled surface would normally shed 
water, under the condition of flight 
through rain or fog, the surfaces 
are bombarded particles or 
drops of water at a velocity equiva- 
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lent to the flight speed of the 
airplane, which is sufficient momen- 
tarily to embed the drop of water 
in the oily surfaces, where it is held 
for the small period of time neces- 
sary for it to freeze. Ice then may 
continue to form on this film of ice 
until eventually the oil is completely 
covered with a film which may be 
anchored either to the oil or by the 
force of the bombardment to the 
surfaces beneath the oil. The method 
cannot be considered seriously in 
view of reported evidence and ex- 
perimental information in which ic 

has been observed in a thick coat 
over a large area of oil on the fuse 
lage which was provided accidentally 
by leakage from the engine. 

The addition of a chemical to the 
oil or grease may be of merit. It 
has the obvious disadvantage, how 
ever, of being “messy” and might 
possibly be to a great extent removed 
by the scrubbing action of the high 
velocity ‘“rain’ if maintained for 
any length of time. 

The method of heating the sur- 
faces appears possible by piping the 
exhaust through the leading edges 
of the wing. This method appar- 
ently has promise only in the case 
of a cantilever monoplane or of sucl 
other structure having a minimum of 
exposed structural parts. It would 
be necessarily impossible to apply 
such a method to an airplane sim 
ilar to a DH-4 on account of the 
large amount of struts, wires, et 
Suggestion has been made that only 
a slight amount of heat applied to 
the leading edge of the wing might 
be sufficient to prevent ice formation, 
and this is probably true, althoug! 
it may be attended by only a 
in the amount and character of the 
formation, that is, if the leading 
edge were heated and the balance of 
the wing was not, it might only pre 
vent the formation along the leading 
edge and cause this formation to 
build up along the chord at other 
points and particularly at the trail 
ing edge where the aerodynamic mal 
formation might possibly be only 
slightly less disadvantageous. 

In conclusion, it is evident that 
when these conditions must be en- 
compassed, that if it is possible to 
rise to a higher, colder altitude they 
may be avoided almost equally as 
well as descending to a lower and 
warmer altitude. This alternativ 
avoidance has the obvious disadvan- 
tage that it will not be effective after 
the formation of ice has progressed 
to any degree; perhaps even if it 
has begun at all, but it has the 
greater advantage in that higher and 
colder altitudes are always available, 


nange 


Please 


Popular Aviation 


whereas lower and warmer altitudes 
might not exist, as in the case where 
the ground temperature is below 32 
deg. F. 

The recommendation for the guid- 
ance of those who must encounter 
these conditions appears to lie en- 
tirely along the lines of their avoid- 
ance. For the information of the 
pilot, a temperature thermometer of 
a distance type should be installed 
in all airplanes indicating from a re- 
mote “bulb” on a strut or wing of 
the airplane the temperature of the 
surrounding atmosphere. He may 
then be guided to avoid the com- 
bination of conditions which pro- 
luce the greater hazard as has been 

itlined 
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modore of the Yacht Club had blown 
back and jammed the wind pump 
that pumped the gas from the main 
tank in the fuselage to the gravity 
tank over head. We got out our 
trusty hose again and siphoned some 
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from the main tank and put it 
» the gravity tank and taxied out 
nto the main channel and were soon 
the air again. 
Everything went fine at Hudson 
we made a perfect landing and 
take off. I had particularly in- 
structed Hughes to land at Albany 
tween the two Hudson River 
bridges which are about two thou- 
nd feet apart, as we were to be met 
at the Municipal Pier between the 
ges on the Albany side by a 
reception committee from the Cham- 
ber of Commerce. As we approached 
the first bridge we were flying at 
it five hundred feet altitude. 
Suddenly Hughes nosed the plane 
harply downward. I shook my head 
and motioned to him to land above 
the bridge but he paid no attention 
to me. In another instant he yelled 
to me to hold on tight. Our motor 
had quit us again and we were com- 
ng down fast and straight at the 
bridge with a dead stick. Across the 


brid 
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river on the Rensselaer side they 
were. having a baseball game and a 
large part of the crowd had rushed 
to the beach to witness our landing. 
The bridge was coming up at us fast. 
Our angle of descent was decidedly 
uncomfortable, as we were seated in 
an open cockpit and not strapped in. 
I realized that Hughes was trying to 
duck under the structure as he had 
no warning nor time in which to 
side slip away from it. We missed 
the bottom of the bridge by inches 
and hit the water so hard it nearly 
knocked the breath out of me. How- 
ever, it seemed to please the crowd 
on the beach. 

It was not the fault of the wind 
pump this time. We were entirely 
out of gas. The plane had been serv- 
iced with more than sufficient gaso- 
line for the trip at the hangar, but 
evidently we had unloaded more than 
we realized in making the plane light 
enough for the first take off. As 
the launch towed us up to the Munic- 
ipal Pier, our ship was leaking 
badly. 

After a hurried greeting to the 
committee from the Chamber of 
Commerce, I jumped into a waiting 
automobile and was driven to Al 
Smith’s house, the Executive Man- 


sion, with the package containing 
his wife’s new dress and part of 
our gasoline, the traces of which by 
that time had somewhat disappeared. 
The colored butler who met me at 
the door said “‘Lordy, Boss, I’se been 
expectin’ you but was afraid you 
might not make it. I guess this 
aeroplaning will be a great business 
some day. Mrs. Smith sure will be 
glad to get her dress.” 

I didn’t wait to find out and for 
several days thereafter was expect- 
ing to hear reports of a big shake up 
in Albany in case one of Al’s famous 
cigars came too close to our gasoline 
supply, stored in his wife’s dress. 

Financing Flying Clubs 

(Continued from page 76) 

is retained, but if repairs are made 
by the field personnel, fixed repair 
cost can be estimated at about the 
same price. Where more than one 
aeroplane is used it is generally 
cheaper to retain a mechanic. To be 
safe, a fund for contingencies of $1,- 
673 or 10 per cent of the total of the 
previous items should be allowed. 
In other words, total yearly fixed 
costs will amount to $18,404.93. 
Therefore the yearly dues should 
be fixed at $368 per member, or, to 
make a round figure, $370 per 
member. 
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ey Flying cost per hour is estimated $2 per hour, and for the modern research and experience in cost fig- 
a at $8.53 per plane. I will point out motor $1 per hour. The OX5 is uring, and it has been found by ex- 
ed how this figure is arrived at in sub- overhauled every 100 hours at a cost perience that estimates compiled in 
ig. sequent paragraphs. This figure will of $200, whereas the 125 to 135 h.p. this way are accurate. It therefore 
st. change if an instructor is retained engine is overhauled every 250 hours behooves the flying enthusiast to take 
ly on a yearly basis, in which case the or more at a cost of $250. as much care in examining any fly- 
in pilot guarantee item can be removed. Contingencies at 10 per cent will ing club proposition as he would in 
in. It will be found, however, that most be 85 cents per hour for the OX5 investing his life savings. He not 
to pilots, especially the first year, would motor, and 78 cents an hour for the only faces financial loss in the im- 
id prefer to be on a salary basis. modern motor, making a total run- properly organized flying club, but 
to Let us assume that a student goes ning cost per hour for the OX 5 of he faces actual personal danger, in- 
»d to a public flying school, pays $25 $9.35 and $8.53 for the modern asmuch as lack of funds or a sloppy 
es an hour for dual instruction or $20 motor. organization will ultimately be felt 

an hour for solo flying, which are These figures may be, in fact are, by the equipment itself, by morale, 
y- the minimum rates made at public unquestionably rather dull reading and serious accidents will result 
vd fields. Let us say that he requires but they are the result of years of from these conditions. 


instruction before 
soloing, and that, during the re- 
mainder of the year, he accomplishes 
50 solo hours of practice. He will 
$1,250 for sixty 


ten hours dual 


therefore spend 


it hours of flying. Sixty hours is about 
n the minimum number per year which 
it the flying enthusiast is willing to fly. 
\s This averages a little over one hour 
C a week. If he is a member of a fly- 
ig ing club, such as the one described 

above, he will pay the first year $645 
< in initiation fees and dues, and $600 
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or less for his sixty hours of flying, 
Therefore, the student 
will not gain much the first year by 
flying club. How- 
nt years, he will 


cr $1,245. 


joining a proper 


ever, in subse 


OX 5 motor costs approximately $3 
an hour and approximately $3 an 
hour for the modern 125 or 135 h.p. 
engine. Engine depreciation is fig- 
ured at $2 per hour for both motors 
(the OX 5 has a 500 hour life and 
costs about $1,000 while the other 


not covered by insurance is figured 
at $1.50 for the OX 5 and $1.75 for 
the modern motor. 

Engine overhaul for the OX 5 is 


motor has 1,500 hours life and costs parachutes, about ' 

79 O7 ve Par pr 3} ] an to take off for Name 

$2,970). Allowance for crash losses check -ut hop in one shin 
ee en ae Box or R. R 
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Our Library and Yours 
(Continued from page 99) 
navigation. The air speed indica- 
tor, the altimeter, the course and 


drift indicator, and finally, the Pio- 
neer Earth Inductor Compass, are 
all treated. Pioneer Bank and Turn 
Indicators, and Pioneer Altimeters 
are also carefully described. There 
is a chapter on magnetic variation 


and deviation, and rather full in- 
struction in navigation, illustrated 
by test problems with diagrams 


Sections on radio directional servic« 
are of interest, as well as sections on 
Long Distance Flying, and Night 

Flying and Night Flying Equipment 

An interesting chapter on Ice Accu- 

mulation on Airplanes is a feature. 

The meteorological section is con 
cise and practical. Wind, clouds, and 
fog are discussed. The chief merit 
of this book lies in its compact, in- 
telligent, and attractive presentation 
of a very vital phase of aero 
dynamics. It is a well wrought text 
book and should certainly commend 
itself to aviation students. 

HISTORIC AIRSHIPS, by Rupert Sar- 
gent Holland, illustrated by Man- 
ning de V. Lee. Macrae Smith 
Company, Philadelphia: 1928, 343 
pp. $4.00. 

This book is a well-written, well 
illustrated and well-printed summary 
of the history of flying, from thi 
time of Icarus’s famous crash to the 
present day. Flying, in its broadest 
sense, includes every sort of attempt 
made by man to lift himself from ths 
ground. Not the least daring and 
picturesque among aviators were the 
Montgolfier brothers and Professor 
Charles. In 1783, Joseph and Etienns 
Montgolfier succeeded in sending 
aloft a sheep, a cock, and a duck in 


the basket of a fire-balloon. The 
three passengers ascended to a 
height of about 1,500 feet, and 
stayed in the air eight minutes, land- 
ing unharmed some two miles from 


the starting place. Shortly after this 
experiment Francois Pilatre des 
Roziers and the Marquis d’Arlandes 
flew over Paris in a similar Mont- 
golfier balloon. This was the first 
“free” flight of human beings in his- 
tory. Investigations with hydrogen 
balloons followed rapidly, after Prof. 
Charles’ initial effort, and culminated 
at last in the development of large 
drift balloons which were used for 
communication to and from Paris 
during the War of 1870. A little 
more than twenty years later Santos 
Dumont began experimenting with a 
dirigible balloon, equipped with a 
small motor. 


vast 


After a series of 
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ly exciting trials, which more than 
once left him deposited in the 
branches of trees or on the roofs of 
indignant maisons, Santos Dumont 
succeeded in wobbling his sixth 
dirigible from the Aero Club Park 
around the Eiffel Tower and back in 
thirty minutes, thus winning Henri 
Deutsch’s prize of 100,000 francs. 
Conjointly with the development 
f propeller-driven dirigibles, gliders 
were being built and tested. Cayley, 
many years before, had discovered 
the elemental facts of aerodynamics, 
and other investigators, following 
his lead, had been more or less suc- 
essful. Langley, though unfortu- 
nate in operating his invention, suc- 
in constructing an airplane 
had most qualifications for 


Ways 


ceeded 
that 


are Was the commanding officer’s 
udgment good when he decided to 
pass over the storm? He could have 
turned tail and have flown safely 
ahead of it with three times the ve- 


locity necessary to keep out of the 
way. 

The tornado is the smallest and 
most terrific of all storms. It is sel- 


dom over a mile in width at the earth 
and it travels leisurely at about 
twenty miles per hour. Its black 
funnel strikes terror into the hearts 
of all who see it coming over yonder 
hill But even a can travel 
fast enough to dodge it if given a 
fair start, for it is only necessary 
to get to the westward of it. It 
never travels westerly. 

On the other hand, the hurricane 
is of great width—sometimes a hun- 
dred miles. It often travels at nearly 
100 miles per hour. Although its 
velocity is great, the barometer tells 
of its approach many hours ahead 
and, with meteorological stations 
widespread as they are, people are 
now warned a day ahead. The hurri- 
which visit Florida and the 
Indies are born down in the 
Caribbean Sea. They sweep north- 
ward, spreading havoc over the 
slands of the archipelago and turn- 
ing toward Florida or curving again 
northward, dissipate their energy 
along the Atlantic coast or out at 
se€d. 

With an understanding of these 
general causes and effects and of 
cloud-signs, the reader has a good 
beginning toward a practical knowl- 
edge of the ways of the winds. But 
learning these fundamentals, 
nothing can do as much for him as 
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flight. Lilienthal, Chanute, Herring, 
Ader, and Maxim all built fairly air- 
worthy craft, and finally Wilbur and 
Orville Wright flew the first plane. 


Mr. Holland’s book is a kind of 
memorial to the adventurers, the 
scientists, the dreamers, and the 


martyrs whose efforts finally shook 
men loose from the earth. It is a 
readable history of the development 
of aviation, and a convenient refer- 
ence work for more recent flying 
triumphs. In the latter half of the 
book war aviation is discussed, and 
the worldwide flying of post war 
days is very adequately reported. 
As a single volume account of men 
and deeds in aviation, from Daedalus 
to de Pinedo, this almost 
unique. 


book is 


of the Winds 


‘om page 22) 


observation of winds and weather. 
Note a thunderstorm approach. The 
wind has been westerly and the sk) 
is blue. The day is hot and humid 

perfect for a thunderstorm. Per- 
haps there is a faint roll of thunder 
from the west. The westerly breeze 
dies down and a gentle easterl 
comes to life. The upward currents of 
the thunderstorm bring air from al] 
directions to replace the lowered 
pressure. Soon the breeze freshens 
and then calm reigns. This is omi- 
nous, foreboding, for the black clouds 
are near at hand. A long cloud rolls 
along in advance of the thunderhead. 
This is the squall cloud. Its rolling 
tells the observer the ways of its 
winds. The trees bend and the dust 
flies. The squall cloud is near. Huge 
drops have begun to fall. Soon there 
is thunder, lightning, rain and per- 
haps hail. 

Above, at three or four miles, blue 
sky canopies this mighty thunder- 
mountain. Sometimes its boiling 
crest extends five miles. The wind- 
wise flyer knows these boiling crests 
are due to strong upward currents 
and that there are also weaker down- 
ward currents. He may fly close but, 
knowing the ways of the winds, he 
is cautious. No invisible current will 
catch him unawares. Below, the 
storm is becoming less violent. The 
sky is lighter in the west. The rain 
is steadier—less gusty. It is now 
drizzling. This stops. The sun 
shines and the blue sky appears. A 
rainbow is seen in the east. Nature’s 
great sprinkler, born of and borne 
by the winds, is wetting the thirsty 
landscape to the east. To the wise 
flyer this is an incident which knowl- 
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edge has made it possible to witness 
and pass in safety. 

The cyclonic storm is heralded by 
cirrus clouds far in advance of the 
storm. The winds blow toward its 
center, which may be hundreds of 
miles in diameter. As this storm 
approaches the wind becomes east- 
erly—blowing in general toward the 
west, from which the storm ap- 
proaches in most of the United 
States. If the storm-center passes 
to the north of the observer the 
winds change to southeasterly and 
then to southerly. As the low passes 
to the north, the wind changes to 
southwesterly and as the sky clears 
there is a gusty period and then 
deep blue sky and a westerly breeze 
tells the observer that the storm is 
over. This sequence may take a day 

Sit on the shore of a lake or of 
an ocean on a hot summer day. 
Watch the clouds come floating lazily 
from over the water. As they come 
vertically over the hot sandy beach 
1 hot dry earth, see them torn more 
or less violently upward. The heated 
air from the land becomes lighter 
and it rises at a velocity of four to 
six miles per hour. The unsuspect- 
ing cloud, floating gently in the hori- 
zontal sea breeze, strikes this up- 
draft and the observer has learned 
something more of the ways of the 
winds. Knowledge and observation 
tell the flyer that here is a bump 
awaiting him. 

So it is on a clear summer da) 
when cumulus clouds are forming, 
due to the vertical currents of heat- 
ed air rising from the earth. Here, 
too, are bumps—not startling, but 
they prepare one for more serious 
enes caused by updrafts. Even a 
huge chimney which belches smoke 
and hot air from a factory provides 
a bump of the same kind. 

Over a hot, barren desert there 
may be no clouds, but knowledge, 
gained through observations com- 
bined with an understanding of gen- 
eral causes and effects, warn one 
that this region will be bumpy. Over 
such a hot area in the day time it is 
bound to be bumpy. Swift upward 
currents of heated air are not made 
visible by clouds, because there is 
not enough water-vapor in the air 
to form clouds by expansion. Nev- 
ertheless, the vertical currents are 
present and the flying is bumpy. 

And then watch the take-offs on 
a windy day. Note how the hangars 
and other obstacles deflect the dust- 
laden air. Near the earth the flying 
is bumpy and this is not the best 
day for the novice to begin his 
first—or second—solo flight. 
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eA viation Training 


By Donald E. Kehoe 


(Continued 


is entitled to this additional free fly- 
ing time in the succeeding month or 
months. Both nonresident members 
and nonresident associate members 
can take advantage of their free fly- 
ing time at the city and at such other 
times as the club ship may be on an 
official cross-country visit to cities 
where nonresident and nonresident 
associate members reside. Extra fly- 
ing hours for members and asso- 
ciates at the airport will be charged 
at the standard club rate of $5 per 
hour. Nonresident members and 
nonresident associate members will 
have the same privilege when the 
ship is on an official cross-country 
trip to cities where the nonresident 
members and associates reside. Each 
member will be expected to carry 
associate members when flying their 
free time and the amount over and 
above the standard club rate of $5 
per hour will be credited to the sink- 
ing fund for amortization, insurance, 
interest charges, and extraordinary 
maintenance. 

The members have the privilege of 
using the ship commercially (pas- 
senger carrying) at the city airport 
at the standard club rate of $15 per 
hour whereby the pilot will be reim- 
bursed for his services at the rate 
of $5 per hour; the club will receive 
$5 for the ordinary operating cost 
per hour of the ship; and $5 profit 
to be added to the sinking fund for 
amortization, interest charges, in- 
surance, and extraordinary mainte- 
nance. 

Members and associate members 
have the privilege with the approval 
of the field manager, of using the 
ship for cross-country trips at the 
standard commercial rate of $15 per 
hour, the revenue to be disposed of 
as above mentioned. The ship can be 
used commercially by nonmembers 
at the standard commercial raté of 
$15 per hour, plus the personal ex- 
penses of the pilot while away from 
headquarters, plus 50 cents per day- 
light hour stand-by time for the first 
day; $1 per daylight hour stand-by 
time for the second day; $2 per day- 
light hour stand-by time for the 
third day, etc. 

The medical profession has prefer- 
ence right to the emergency use of 
the ship at all times. 

Members and associates will be 
required to pass a physical examina- 
tion made by official club flight 
surgeons. 


; 


n page 62) 

Insurance provision for both plane 
and personnel of the club will be 
provided for in some manner. At 
present it is known that insurance 
can be obtained on the plane at a 
fairly reasonable rate, and it is be- 
lieved that group insurance can be 
obtained for the personnel of the 
club. 

Members will not be held liable for 
any accidental damage resulting to 
the ship or to property damages, as 
this will be taken care of by insur- 
ance provision. Pilots and passen- 
gers will be personally responsible to 
themselves and to no others. The 
club will not be responsible for per- 
sonal damage to occupants of the 
club ship except as may be provided 
for by group insurance provisions. 

Members and associates must re- 
ceive approval of the field manager 
for any proposed flights and must 
properly fill out the card of the ship’s 
log and such other information as 
may be included thereon. 

The club will be duly incorporated 
and run in an efficient businesslike 
manner and will be self-sustaining. 
Memberships will be nonassessable 
until authorized by at least two- 
thirds of the entire club members. 

Articles of incorporation, the con- 
stitution and by-laws, and such other 
preliminary business as may be 
necessary will be disposed of by the 
executive committee. 

Estimated monthly revenue and 
expense for first 6 months: 

Monthly income from membership 
dues: 

20 members at $5 . $100.00 

125 associate members at 


are ee os 250.00 
10 nonresident members at 

err 25.00 
50 nonresident associate 

members at $1.. 30.00 


Total revenue from dues.$405.00 
Estimated net revenue 

from commercial opera- 

tion of ships... 50.00 

Total revenue per month $455.00 

Estimated free flying time, 50 hours 

monthly. 
Actual cost of free flying 

time, at $4 per hour......$200.00 

NOTE.—Includes 50 cents per hour 
overhead but not the item $71 for 
interest, insurance, extraordinary 
maintenance, and amortization. 
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Operating expense per month $200.00 


Net revenue to sinking fund.$255.00 
From reserve to balance sink- 

ing fund charge ......... 16.50 
Sinking fund, monthly for 

Gret © Months... ...6ccs. $271.50 

NOTE.—By the same calculation, 
succeeding six months’ periods 
should show a profit as follows: 

Second 6 months: Net revenue 
$255, sinking fund charge $150.75 
$104.25 profit to reserve. 

Third 6 months: Net revenue 
$255, sinking fund charge $100.75 
$154.25 profit to reserve. 


Fourth 6 months: Net revenue 


$255, sinking fund charge $75=$100 
profit to reserve. 
Other source of revenue: Club 


parties, dances, rental of club for 
private parties, club store, etc. 

Should old members fail to pay 
dues or drop out, new members will 
be taken to fill their places. 

Resident associate memberships 
will be limited to 125 until such time 
as more members become available to 
serve as pilots to fly free flying time. 

The department has received in- 
guiries from younger boys in regard 
to the best course to follow in enter- 
ing aviation or in acquiring a gen- 
eral knowledge which will be useful 
later in taking up actual flying. 

A general study of aeronautical 
books and bulletins will give a fair 
picture of the aviation industry. The 
department’s Aeronautics Bulletin 
No. 6 contains a list of Government 
and private publications which 
should be useful. 

Model airplane clubs have already 
proved their value. High schools are 
now establishing aviation courses on 
account of the insistent demand for 
this instruction by their students. 
This is good background for later 
development. It is possible that some 
students will be able to spend their 
vacations or a part of them at air- 
ports or other bases of flying activ- 
ities watching operations and per- 
haps even performing minor services 
at the airports in order to obtain 
general knowledge. 

Such experience will be invaluable 
if the prospective student of aviation 
later enters a university with an 
aeronautical course or even if he 
enters a regular commercial school 
for flight training. 

The following extract from a 
bulletin of the Daniel Guggenheim 
Fund for the Promotion of Aero- 
nautics (Inc.), a nonprofit-making 
organization, is quoted as of prob- 
able interest to those seeking to enter 
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the aviation industry. It represents 
the opinion of important men in 
aviation, including Col. Charles A. 
Lindbergh, F. Trubee Davison, 
Assistant Secretary of War for 
Aviation, Harry F. Guggenheim, 
Dwight Morrow, and other members 
of the Daniel Guggenheim Fund. 
The Opportunities for Trained Me- 
chanics and Pilots in Commercial 
Aviation 

Information covering the qualifica- 
tions and demand for pilots, ground 
engineers, and mechanics was fur- 
nished by eight large air transport 
companies. Forty-three prominent 
aircraft manufacturers gave data 
relative to the requisite training and 
to the possibility of vacancies in 
their organizations toward the end 
of the college year. 

The Need for Aeronautical Engineers 

Practically all the aircraft manu- 
facturers, except in three instances, 
employ graduate engineers in their 
engineering departments. The num- 
ber employed ranged from a single 
graduate in the smaller companies 
to as many as 51 in a very large 
company, the average number being 
4. But while a technical education 
was deemed essential, less than 17 
per cent of the graduate engineers 
employed had pursued specialized 
courses that led to a degree in aero- 
nautical engineering. 

Forty-three per cent of the manu- 
facturers stated that they employed 
graduate engineers in executive posi- 
tions, but in only 5 companies were 
the executives graduates in aero- 
nautics. Yet the demand for young 
men with a highly specialized train- 
ing is apparent, judging from 
answers given to the question, 
“When employing additional per- 
sonnel, do you prefer graduates in 
aeronautics?” All but 10 manufac- 
turers answered in the affirmative. 
Of these 10, 5 stated only practical 
experience was necessary, 4 gave a 
negative answer, and 1 manufacturer 
declared his preference for gradu- 
ates in mechanical engineering. 

Aeronautical graduates are espe- 
cially needed in engineering depart- 
ments where a knowledge of drafts- 
manship and structure is considered 
desirable. For positions such as 
shop foremen, previous aircraft 
manufacturing experience is the 
most important requisite, but for 
the higher positions involving a thor- 
ough knowledge of design, stress 
analysis, etc., a specialized education 
is a necessary qualification. 

Graduates in aeronautics are not 
as a rule seeking jobs. Fifty per 
cent of the manufacturers reported 
that aeronautical graduates had not 
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applied to them for positions on their 
staffs. The others said they did re- 
ceive a few applications, but rarely 
more than one or two in a month. 


Opportunities in Aircraft 
Manufacturing 

Conditions in the aircraft indus- 
try, which is undergoing a process 
of wide expansion, offer good oppor- 
tunities to young men with the neces- 
sary qualifications. Twenty-four 
companies expressed themselves as 
being likely to employ graduates in 
aeronautics toward the end of the 
college year. Two manufacturers 
will have positions for at least eight 
men, four manufacturers believed 
they might employ three men, three 
companies said they would be likely 
to need three men each and the 
others wanted one or two new men. 
The changing conditions in the air- 
craft industry at the present time 
left seven manufacturers in doubt as 
to how many men they would be 
likely to need some months in ad- 
vance. Only eight manufacturers 
stated they would have no vacancies 
in the immediate future. 


Pilots—Education and Training 

“What is the character of the gen- 
eral education of the pilots in your 
employ?” air transport companies 
were asked. Eight replied that most 
of their pilots were high school and 
college graduates who had had aero- 
nautical training. When these pilots 
were employed, they already had an 
average of more than 1,000 hours of 
flying to their credit. Five hundred 
hours of flying time is the minimum 
required of new pilots by air trans- 
port companies. These employ an 
average of 3 pilots, though one com- 
pany has as many as 29 pilots on 
its payroll. 

Most pilots received their training 
in the Regular Army or Navy or in 
the reserve corps. <A few pilots 
gained their experience in the com 
mercial field after a solo flight. The 
most desirable experience for their 
pilots, as the air transport companies 
see it, is a combination of Army and 
commercial training. Barnstorming, 
night and cross-country flying in bad 
weather afford desirable experience 
to student pilots. 


Flying Schools Must Increase 
Equipment 

In answer to the question: “What 
could private flying schools do to give 
you pilots with better training?” the 
opinion was generally expressed that 
these schools, as at present consti- 
tuted, could do very little. It was 
pointed out that they lack the equip- 
ment or necessary personnel to give 
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as good instruction as is afforded in 
the Army and Navy schools, or even 
in commercial flying such as “barn- 
storming.” The private schools did 
not give sufficient cross-country ex- 
perience in various type of planes. 
One company suggested that a pri- 
vate school might be helpful in giv- 
ing instruction in air navigation; 
another proposed greater emphasis 
n “blind” flying. It was also stated 
that undoubtedly the expansion of 
aviation in the future would result 
not only in better flying schools but 
in a greater need for their services. 

The number of new pilots that may 
be needed depends on the develop- 
ment of commercial air transporta- 
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tion. Only two companies were able 
to hazard any guess, one stating that 
it might have vacancies for two men 
this season, and another said that it 
would be able to employ two or more 
per month. At the present time the 
Army and Navy appear to be able to 
fill all needs. “The main objection 
to flying school graduates,” one com- 
pany wrote, “is the limited scope of 
their experience. The air services 
seem to offer the only opportunity to 
acquire sufficient cross-country ex- 
perience on various types of planes. 
On the other hand the so-called 
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‘barnstorming’ commercial _ pilots 


make good material.” 
Qualifications for Ground Engineers 
and Mechanics 

Positions as ground engineers and 
mechanics are open to a wider field 
of applicants. In the first place, the 
number employed is much greater 
than the number of pilots. Taking 
the reports of the eight air transport 
companies, the smallest number of 
ground mechanics employed by a 
single company was 2 and the largest 
number was 104; the average num- 
ber was 26. 


The general education of these 
men includes high-school training, 
and in some instances they are 


graduates of a college or technical 
school. High-school training seems 
to be the minimum educational quali- 
fication. Their mechanical experi- 
ence covers general and special avia- 
tion shopwork in addition to field 
aviation experience. They are all 
licensed by the Department of Com- 
merce except those who are helpers. 

The majority of the ground engi- 
neers and mechanics now employed 
by air transport companies have 
obtained their special training in 
Army and Navy schools. About 30 
per cent of the remainder entered 
the employ of manufacturers and 
gained experience there, but the 
number of those men who trained in 
flying schools was less than 20 per 
cent. 

Shortage of Trained Men 

There is a shortage of trained men 
for positions as mechanics and 
ground engineers, but it is doubtful 
whether or not private flying and 
mechanic schools can furnish the 
necessary training; because, up to 
the present time, most of these 
schools have not been developed to 
the point where they are equipped to 
meet the standards set by air trans- 
port companies. 

Applicants are preferred who are 
aeronautically trained mechanics or 
who have had experience as airplane 
factory mechanics. Men are also 
considered for positions who have 
been trained as automobile mechanics 
or in trade schools. Training in a 
trade school, if thorough, is consid- 
ered very desirable. 

(This article of Mr. Kehoe con- 
tains much information that is being 
constantly sought by men desirous 
of entering aviation. A careful read- 
ing of the article, with particular 
reference to the statements about 
the training offered by the Army 
Navy and Marine Corps, will save 
many of our readers a lot of un- 
necessary correspondence. ) 
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Central American Aviation 
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game for Guatemalans only. Foreign 
pilots who have attempted to start 
aviation enterprises there have failed 
because of the fact that they have 
disregarded several factors. that 
make Guatemala a difficult country 
over which to fly. United States flyers 
generally find above an altitude of 
5,000 feet the atmosphere is very 
calm. In Guatemala this is not true. 
There a pilot has to climb as high as 
13,000 or 14,000 feet before he en- 
counters a calm atmosphere. The 
prevailing winds move from east to 
west after the. plane leaves the influ- 
ence of the severe currents created 
by the abnormal configuration of the 
ground. It is peculiar, also, as a 
side light, that the valleys are clear 
when the mountains are cloud-cov- 
ered, and the mountains are clear 
when clouds fill the valleys. 

Aside from this particular mail 
and passenger enterprise, aviation in 
the other four Central American 
countries—El Salvador, Honduras, 
Nicaragua and Costa Rica—has made 
approximately the same progress as 
that of Guatemala. Many of the 
government fiyers of the five repub- 
lics have received training in the 
United States. Col. Granados was 
Arcadia, 
Florida, and at Post field, Fort Sill, 
Oklahoma. Lieut. Col. Diaz received 
his training at Curtiss field, Mexico 
City. He was a member of the late 
Capt. Emilio Carranza’s class. 

From a business point of view, the 
adoption of American planes by the 
Guatemalan government is signifi- 
cant to American manufacturers and 
distributors. As was pointed out in 
Mr. Zuniga’s article which appeared 
in the June POPULAR AVIATION, 
American airplanes are better than 
European planes and, while higher 
in price, proper approach to Central 
Americans will convince them of the 
advantages of their use. The United 
States is the logical source of sup- 
ply for the Central American coun- 
tries. Central and South America 
should offer increasingly fertile 


| fields for American aircraft manu- 


facturers. 

Now is the time to capitalize Col. 
Lindbergh’s Central American flight 
in a material way. Some of the 
American manufacturers are awake 
to the possibilities. We believe that, 

“as Guatemala goes, so will go Cen- 
tral America.” And apparently for 
civil purposes, Guatemala is perma- 
nently wedded to American planes. 
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Aircraft Operation Laws 


(Continued from page 34) 
lation which will solve the individ- 
ual state’s problem. 

Pennsylvania has gone into the 
“regular business” in more detail 
and with more thoroughness than any 
other state. General Rules and Reg- 
ulations, published this year, cover 
twelve subjects, beginning with au- 
thority for rules and ending with a 
miscellaneous collection. They cover 
definitions of terms, licensing of air- 
craft, marking of both licensed and 
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unlicensed aircraft, inspection, oper- 
ation, licensing of pilots and student 
fliers, licensing of mechanics, air 
traffic rules, licensing of airports and 
landing fields and practice and pro- 
cedure. 

Each state in its Act has exempted 
for a brief period any visiting air- 
craft. Yet the provisions of any 
given state may prove different than 
those of the state from which the 
visiting plane comes. It is to avoid 
this situation that the uniform state 
law is designed and which it is hoped 
by those sponsoring it it will over- 


come. 
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(In future articles POPULAR AVIA- 
TION will present various other 
angles of the legal situation with 
particular reference to the operation 
of aircraft. We particularly invite 
inquiries from aircraft operators on 
the problems that arise in this con- 
nection and desire to offer the aid of 
POPULAR AVIATION in securing uni- 
form legislation that is equitable 
to all.) 
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a in the Air 


‘ania Jrom page 31) 

The planes used on the passenger 
services are all Handley-Page tri- 
motor planes built by the SABCA 
plant in Brussels. On several 
occasions these planes have proven 
invaluable in transporting the sick 
from outlying districts to the larger 
towns such as Leopoldville or Elisa- 
bethville where they were afforded 
proper treatment. During an out- 
break of yellow fever sometime ago 
in Matadi many were able to make 
a quick escape by taking these planes 
to Boma. During this past summer 
the King and Queen of the Belgians 
used one of these planes between 
Boma and Thysville during a visit 
to the Congo. 

The Belgians are devoting much 
study and effort towards eventually 
developing a system of connecting 
airways between Brussels and the 
Belgian Congo and it hoped that 
it will be possible to have such a 
service in operation by 1930. They 
are particularly interested in such a 
project as a means of speeding up 
the mails and delivering valuable 
freight and several expeditions have 
been sent to the Congo to survey in 
view of this. They are now consid- 
ering three possible routes; by way 
of the African coast which is par- 
tially developed by the French al- 
ready, by the Nile and by the Sahara 
where the British have been making 
similar studies towards the estab- 
lishment of a liaison between Europe 
and the African colonies. As one 
knows air lines already are operat- 
ing for the transportation of mails 
along the French possessions on the 
West African coast as far as Dakar. 

The proposed air route from Brus- 
sels to the Congo by way of this 
coast would be as follows: Brussels- 
Paris-Perpignan - Alicante-Tangier- 
Casablanca and all of the African 
coast as far as Dakar. Then con- 
tinuing to Kayes - Bamako - Ouaga 
Dougou-Bomouga-Kotonou - Douala 
and Leopoldville. 

The route of the Nile would be: 
Brussels-Basle-Milan-Rome-Brindisi- 
Tobrouk-Cairo-Wadi Halfa-Khar- 
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toum-Redjaf-Bangui-Irebu and Leo- 
poldville. 

The Route by way of the Sahara 
Desert would be: Brussels-Paris- 
Perpignan - Alicante - Oran - Colomb 
Bechar-Reggan-Gao-Niamey -Zinder - 
N’Guigrui-Fort Lamy-Fort Archam- 
bault-Bangru-Irebu and Leopoldville. 

At many of the towns in Africa on 
these proposed routes there are al- 
ready landing fields without any 
equipment or personnel which in 
time will be adequately equipped 
plans for future airways materialize. 
In many cases they are merely fields 
which have been kept in passable 
condition so as to serve as emergency 
landing fields and are occasionally 
used by military planes. An advan- 
tage in the maintenance of air fields 
in Africa is the fact that black labor 
is both cheap and plentiful. The 
aeroplane is fast becoming a familiar 
sight to the ican blacks and 
though planes may fly over country 
tives get down on their 
h the white popu- 
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ordinarily take a month or more to 
reach their destinations in the Congo 
from Europe. 
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Navy Pilot Charts 
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(Continued from page 18) 
information is of such nature that it 
can be plotted simultaneously and 
thus be useful “as is” to the aviators 
of all countries. The standardization 
of these data will be a forward step 
toward that desired eventuality—an 
international weather map. Today 
there is no other issue of similar 
importance under the sun upon 
which the countries of the world are 
dependent than universal weather 
reporting. 

For the benefit of European 
aviators who may in the future fly 
to the United States, our Navy has 
briefed its upper air charting pro- 
gram. It records the number of 
charts completed and contemplated. 
The variation of the compass over 
the Atlantic Ocean is also given as 
well as the locations of the various 
steamship lanes. 

A case in point of the measurable 
value of the pilot chart to aerial 
navigators is had in the variations 
in wind direction at different alti- 
tudes off New Orleans. In the West 
Gulf of Mexico, practically no sur- 
face winds sweep from the South- 
west quadrant but the southwesterly 
and westerly winds increase at 2,500 
and 5,000 feet altitudes. At an ele- 
vation of 10,000 feet above the sea 
level, no winds are recorded in the 
Easterly quadrant while 36 per cent 
of the winds come from the South- 
west. The value of such indicative 
information to an aviator is self- 
apparent. 

The U. S. Navy does not consider 
its first year charts of the upper air 
as perfect productions by any means. 
These charts are pioneers developed 
without either traditions or prece- 
dents to steer by. They are the 
forefathers of improved charts to 
follow. Uncle Sam’s international 
fame as a producer of masterly sea- 
faring charts is sure to be duplicated 
in the eventual production of flying 
charts of similar superiority. This 
invaluable data is aiding in the edu- 
cation of birdmen around the world. 
The chart for any month is issued 
and distributed in season so that the 
aviators of all countries have the 
information at hand before that 
specified month ushers in its first 
day. The U. S. Navy plans in the 
course of time to issue accurate pilot 
charts of the upper air conditions 
above every ocean over which bird- 
men will fly. 


writing to 


121 























New York’s 
Newest Hotel... 


PICCADILLY 


227 West 45th Street 
At Broadway 
NEW YORK 





Adjacent to Every 
Activity 


600 Bright Sunlit 
Rooms 


Each with Bath, | 
Electric Fan, 
Ice Water | 


Single Room and 
5 
Bath $3.00 i 


Double Room and 
Bath $4.50 


Exceptional 
Restaurant 
and Luncheonette 


Wire at Our Expense 
for Reservations 


F. D. SOFIELD 
Managing Director 

















ENGINEERING - DESIGN 





Complete designs and specifications. As 
sembly and detail working drawings. Sties: 
analysis of parts or complete a'rplanes 
Wind tunnel model construct'on a spe 
cialty. Wind tunnel tests. Performance 
analysis. Assistance in developing, patent 


ing, and financing meritorious invent ons 


H. R. VAN DEVENTER, Inc. 
A. A. Kucher, Aeronautical Engineer 
342 Madison Avenue, New York City 





advertisers 

















122 Popular Aviation November, 1928 


OOCGGEEEEOODCOSECONODRCODRRER GOO DOREES® 





UT 


“<@ex Directory + 


seanee Ceceeeennnaueceaceaneegeceand 








CONCHCUDDORERHOOGOREROOCERERORED 





UUEEOCRDOSEENOCOOOROEOSEONCRDOESEREGESEODOD SEED OSCUOOOODOEEOROOCOSSCREEECOOREREREOCORREREEEREOTESRGSEREGGGCESERERCOCEOOSRESEO COCO DESC EERCOREGERSOGREOSEEEESEUROGEEEEOCDOSREGRAEREGEE GREAT AGORRGEERGGGOEER ORG HERCOR EROS 


 Norihéasier 


FJAING TOGS 
ds "S Heimets, goggles, flying suits. 
- Write for complete catalog. 
BECK DISTRIBUTING CORP., 66 E. 13lst ST., N. Y. C. 


WANT TO BE A PILOT? Lancaster & Allwine 


Read “‘Beginner’s Luck’’, a home study. course of instruction written 
; tr + r with thr > 

by Lt. H. W. Johnston, instructo ith three = 2 Registered Attorneys 

g, e 





LEARN TO FLY WHERE YOU ARE 


QUALIFIED 


FOR A 


PILOT’S LICENSE 


with the BENNETT EAGLEROCK SALES CO. 
223 West 12th St., Kansas City, Mo. 

































mies 





~ Mail. Fully covers the basic principles of elemer y fl 
down so that anyone can understand it. Other pters cover inter- T TS & TR D 
esting air experiences, opportunities, nomenclat cost and length PA EN A E MARKS 
of time required for training, etc. If you re wondering what aviation Information on Request 
has to offer in the way of a career, read ‘“‘Beginner’s Luck”. = ie ‘ Se ae 
Lt. H. W. Johnston, City Hall, Fremont, Ohio 171 Ouray Building, 805 G Street, N. W 
Send only $1.00 for copy V ashington, D. c. 














Eagle Airport School of Aviation LUDINGTON PHILADELPHIA FLYING SERVICE 


i Incorporated 
_ HINCKLEY, ILL. OPERATORS PHILADELPHIA AIRPORT 
50 miles West of Chicago PASCHAL P. O., PHILADELPHIA, PA. 
Complete training either by the hour or course. FAIRCHILD Agents WACO 
Distributors for the Ajir- King, Exclusive Agency Modern Flying Instruction Course Aerial Taxi Service 


Northern Illinois, Southern Wisconsin and State of Field Completely Equipped for Day and Night Flying 
Machine and Woodworking Shops, Supplies and Modern Hangars 


wa. i 7D, 2 tor. 
Iowa. Price $2 5, less moto CITY OFFICE, ATLANTIC BLDG., PHILADELPHIA, PA. 

















ILLUSTRIERTE 


FLUG-WOCHE STUDENTS 





Periodical for Furthering Air Travel in the Service of Business and ' ° onnaeen ' 
International Traffi Send one dollar for pair ol WINGS and card er ntitling you 
cndlecematnie 3, - Tpaeceee to free counsel service of the ACME AIRMEN. We save 
Appears Monthiy Annual Subscription Price Mark 28.00 you money at flying instruction and in buying planes. 
VERLAG FUER DEUTSCHES FLUGWESEN . 
4 - ws ~ 4 wr 4 7 7 7 
Berlin-Lichterfelde, Augustastrasse 18, Germany ACME AIRW AY S, 82 Proctor Bldg., rROY ’ N. Y. 























AT LAST!— 
BOYS 


American Ace 


AERONAUTICA 


THE MONTHLY INTERNATIONAL ILLUSTRATED REVIEW 
Official publication of the pilots of Italy. 


The richest and largest aeronautical publication. Every one interested in aero- 
nautics should read our review 
Specimen 10 Lires. Yearly subscription, 100 Lires. Address your subscription to 


AERONAUTICA, VIA GESU N. 6. MILANO, ITALIE 


Aeroplane Kite 


(Ace of All Model 
Aeroplanes) 


























2 Re ady to fly in 15 minutes, no tools requised in assembln 
“American Ace” is guaranteed to fiy. Will zoom, loop, barrel roll, and do 
1 ircus stunts. Cuan get a de of 5,000 ft and will fly for hours, 
; w ng Spread, 33 inches, constructed of Hickory, Holland cloth, Aluminum 
tf 1 
Tel. Circle 1010 its and spars, adjustable stabilizer, et 










Price $2.25 complete with 400 ft. flying string. Parcel Post prepaid. 
25c¢ extra West of Rocky Mountains 


THE AERO KITE CO. 


225-7 West 57th St., Broadway, New York City 
—Learn to Fly by Flying on New Ships— 





pA ah ga -If it is worth learn ing—Le arn it right leading school 

Complete practical training in ev branch of aer wa We teach you _ - . . 

‘by doing.’’ Aeronautical Engineering, Airplane and Engine Mechanics, 630 Race Street Philadelphia, Pa., U. S. A. 
Aircraft Welding, Aircraft Drafting, Flying Machir Shop Practice, etc 





We qualify you for al! Government licenses. Investigate 


You Can Fly Right—When We Get Through With You ! AIRPLANE SPRUCE 


Visit all the schools, then come to Gary and see for your hat we ha ‘ A . <i 
the finest and most complete aviation sch 01 in the countr You don’t hav t Rough Green—Air Dried—Kiln Dried Rough or Finished to 
to believe this—Come and see fer your 5 _ your sizes. 
Write for descriptive literature and tx Prompt shipments in carloads and less than carloads. 
We supply many of the largest aircraft manufacturers in the 

















Mechanics $100.00 Private Pilot $350.00 Limited Commercial $800.00 United § aE 
ATKINSON AVIATION CO. ee ee a eee 
“SCHOOL OF AERONAUTICS” J. V. G. POSEY & COMPANY 
Distributors Monocoupe and Buh! Airplanes ressnwers Bank Building PORTL =, OREGON 
106 WASHINGTON ST. GARY, END. PECIALISTS IN AIRPLANE SPRUCE FOR FIF1 V YEARS 
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AVIATION IS HERE; CAN YOU SPEAK 
“AVIATION LANGUAGE”? 





Large 18’ x24” Bluey showing the top, side and front views of a mé odern 

a une with | all the important angles and parts clearly marked. A ‘‘visual 
nom n re 

Send one dollar today and become familiar with such terms as aspect ratio, 

lence amber lihedral, stagger, etc Indispensable if you read aviation 

ix s or magazir Makes fine wall reference chart for students or air 


D. D. TAYLOR, Dept. A2, Signal Mountain, Tennessee 








“LEARN TO FLY AT A MIDWEST AIR- 
WAYS CORPORATION SCHOOL” 


I the Central West—at Aurora, Illinois, 
Monmouth, ri inois, and Waterloo, Iowa. 
\\ ire training ! to fly because we need pilots for the 


rcial aircraft in the central states 


MIDWEST AIRWAYS CORPORATION 


Waco and Ryan Distributors 








THE FIRST REAL SCALE MODEL 


of Spirit of St. Louis and Lockheed Vega 
Following Special Features 
| Size 4% foot wing spread. 
2. 6 cylinder radial compressed air motor, 1500 R.P.M. 
3. Will fly 1% minutes; rises from ground. 
4. Construction nearly all metal; foolproof. 
5. Has shock absorbers, special propeller, special wheels. 
6. These planes made to order only. Send 2c for particulars. 


K. A. POUCH, 38 Low Terrace, New Brighton, N. Y. 


I) 
engine cowls 
propeller noses 
streamline wheel fairings 


Spun and hand-hammered work 
in dural or aluminum to order. 


MAGOSY @ BUSCHER 


120 WALKER STREET - NEW YORK CITY 




















CLASSIFIED 


FOR SALE—Aviation printing, | illustrated business 
cards, flight tickets in books triplicate or single, flying cir- 
cus admission tickets, etc. Hall Printing Co., Marshall, Mo. 


VW ANTED —Connection with live airport as handy man. 
Trained. R. B. Puffer, 2641 Michigan Ave., Chicago. _ 


FOR SALE—J-1 super standard undersung radiator. 
High compression OX5. Turns 1750 on ground. Plane in 
first class condition. Can fly away. Will deliver for ex- 
pense. First $1,250 takes it. JACK L. FAULKNER, 3421 
N. Western Ave., Chicago. 

MODEL AIRPL ANE S AND SUPPLIES—Send dime for 
propeller and price list. Model Airplane Co., 161 Royal 


N : 


Ave., Hawthorne, N. 
NEW 0X5 PARTS 
UPPER crank case, $130.00; brand new cylinders, $25.00; 
new valve action asse smblie s, per cylinder, $10.00; water in- 
let manifolds, $5.00; intake Y manifold, $10.00; new exhaust 
manifold, $8.00; complete set 20 hose connections, $2.00; 
complete set 80 gaskets, $3.00; complete set 41 hose clamps, 
$1.50; complete set of 0X5 tools, $12.00. “WE SHIP THE 
SAME DAY.” NICHOLAS-BEAZLEY AIRPLANE CO., 
INC., Marshall, Mo. 
A STINSON MON {OPLANE 
LIKE NEW—$7,000 
FOR SALE—Stinson monoplane used 300 hrs. with no 
crashes. Wright Whirlwind JC5A motor used only 60 hrs. 
since factory overhaul. Both ship and motor perfect, ready 
to fly. New type landing gear. Special equip. includes 
180 gal. fuel capacity and 11 gal. oil. Spare prop. and tires. 
Has been flown and serviced by well-known pilot. Located 
at Chicago. Write or wire Box 147, Popular Aviation. 


2?Services, Planes, Something to Sell?? 
Try our CLASSIFIED SECTION—You'll get results. 
Rate 12 cents a word. Minimum: 10 words. 
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READ 
Air Navigation and Meteorology 


By 
Capt. Richard Duncan, M. D. 
If you want to take up flying, do it correctly. 
Anyone can learn how to fly, but to steer your 
course, is another matter. How to get there by 
dead reckoning. 


Lindbergh - Chamberlin - Goebel 
Transatlantic, transcontinental and round the world flyers, 


mail pilots, etc., use the same method of air navigation to 
plot and steer their course. 

It is simple, accurate and practical. After reading this book, 
no difficulties will be offered to the most inexperienced student 
or pilot. It has been adopted as the text book by many of 
the leading schools. 


No Pilot or Student Should Be without a Copy 
“Aviation” 


In its review says: He has produced a complete and practical 
work on air pilotage, which will prove of great value to the 
student as well as the experienced pilot. 


The Price is $3.50 Postpaid 
Special Rates to Clubs and Schools 
Write for it today. Don't delay! 


T. MARR, Distributor 
729 Greenwich St. New York City 
Clip Coupon Below 


Kindly send me copies of Air Navigation and 
Meteorology. Enclosed find check ( ) or money order ( ) or 
send C. O. D. ( ).z 


NAME 
ADDRESS 
CITY . STATE 











GLIDER ENTHUSIASTS 


We will have copies 


GLIDING AND SOARING 
FLIGHT 


By J. Bernard W eiss 


This is one of the few books on 
gliders published in the English 
language. We are importing copies 
of this and will be able to fill orders 
within about two or three weeks’ 


time. 


NG 
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POPULAR AVIATION 


608 South Dearborn St. 
Chicago 


Price $2.50 
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Radio Department 


(Confined 


in an attempt to give the public 
something new in the way of atten- 
tion-getting ideas. For several days 
at a time recently, a loud, strong 
voice permeating every part of the 
atmosphere as from a giant loud 


hage 106) 


the other in that the first is mechani- 
cal, and the other electrical. 

This process of shouting remarks 
from the air must not be mistaken 
for actual radio transmission from 
the plane. Radio waves are inaudi- 





speaker would be heard praising in 
stentorian tones the merits of a cer- 
tain brand of cigarettes. 

A while later, radio listeners heard 
an aerial description of a news event 
originating from an airplane, sent 
by it to a broadcasting station, which 
automatically rebroadcasted it to the 
audience. 

There is of course a great differ- 
ence between the talking plane, and 
the second one which carries its own 
small radio telephone station. 

In the case of the first, a huge 
power amplifier, to which is attached 
a regulation broadcasting micro- 
phone is connected with a specially 
built loud speaker. Power is derived 
either by generator or batteries. The 
entire process of speaking, amplify- 
ing, and voice reproducing goes on 
simultaneously within the confines of 
the cabin. The specially built dis- 
tortion-less speaker is, of course, out- 
side of the cabin. The entire device 
is nothing more than a voice ampli- 
fier, which magnifies the sound mil- 
lions of times. 

Special precautions must be taken 
against motor noises, and ignition 
noises, the one being distinct from 


L. V. Berkner (left) Chief Of- 
erator, and Carl] Peterson, As- 
sistant, radio men on Byrd Ant- 


arctic Exposition. 





ble, except after they have gone 
through a radio receiving apparatus 
that makes it possible for us to hear 
them audibly. 

In the case of transmitting broad- 
casts from an airplane, as has been 
undertaken by station WOR, in New 
York, a small transmitter is rigged 
up which is a miniature duplicate of 
some of the more elaborate commer- 
cial installations specially developed 
for communication purposes. As the 
flights are to be of short duration, 
and weight not generally the first 
consideration, refinements in appara- 
tus can be introduced. 

The usual short wave equipment, 
aerial, and antenna is used, and a 
regular microphone handled by the 
trained announcer or reporter 
signed to the work. The voice is 
then picked up on a short wave re- 
ceiver, carried to the regular broad- 
casting station by wire, and put on 
the air in the regular way. The voice 
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is thus heard by the listeners as 
though the announcer were in the 
broadcast studio. 


* * * 


Foreign progress in the develop- 
ment of aircraft radio was revealed 
at the various radio exhibitions held 
in Europe. Because of the extensive 
and almost obligatory use to which 
radio has been put there, through the 
high development of passenger carry- 
ing lines a great deal of attention is 
being paid to the design and con- 
struction of sets. 

One of the most interesting ex- 
hibits was shown by Telefunken in 
Berlin. A transmitter and receiver 
for radiophone work was shown. It 
displays the standard means of de- 
riving driving current for the send- 
ing set by a wind generator, and by 
compact storage batteries for the re- 
ceiver. 

The 
stout 
100 watts. 
of conventional design, but construct- 
ed largely of aluminum. Aluminum 
seems, in fact, to be the material 
most favored by constructors and 
manufacturers of radio equipment in 
Germany. A_ special microphone 
with a quick listen-talk transfer 
switch are the features of this air- 
plane radio installation. 


transmitter is hung from 
rubber bands, and is rated at 
The receiving set is also 


seeeenennenee PITTI 


Simple Aerodynamics 


senecuns POROUUEREEEEOCEECOUEEEEEEUDOREEEEOUOUREOROCECOERREUCOOEEGEEGOORE ERR EOOES 


(Continued from page 97) 
was 25 inches of mercury, and the 
temperature was 59° Fahrenheit. 
What is its elevation? 

Twenty-five divided by 29.92 will 
give us the fraction of standard 
pressure, in this about 
which is 83% per cent. Since den- 
sity is proportional to pressure, find 
83% on Figure 1 (read along line 
“Density at altitude—per cent of 
density at sea level”). The altitude 
corresponding to this density gives 
us 4,800 feet. 


Problems 


1—What will be the density of air 
at a pressure of 22.50 inches of 
mercury and at a temperature of 10 
Fahrenheit? (Use Boyle’s Law and 
Gay Lussac’s Law.) Ans., 0.0635. 

2—What is the density of stand- 
ard atmosphere at 10,000 feet? (Use 
curves of Figure 1.) Ans., 22, 

3—An engine develops 225 horse- 
power at 1,800 r.p.m. at sea level. 
What power will it develop at 1,800 
r.p.m. at 8,000 feet elevation? (Use 
curve of Figure 2.) 


case, 835 


Ans., 163-+-. 
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‘Patent ‘Department 


The Patent Service of POPULAR AVIATION has been established for the benefit of those readers who wish 
to keep in touch with the latest mechanical developments. It should be understood that the descriptions 
given with each patent are taken from the claims made by the inventor and that this publication by Pop- 
ULAR AVIATION is in no sense an endorsement of these claims, but a record only of the action of the 


United States Patent Office. 


Official Patent Issues of August 21-28, 1928 


No. 1,681,390, TIME Ft FOR AERIAL BOMBS, Pat- 
ented August 21, 1928, by Frederick W. Bold, of Chelsea, 
Massachusetts, Assignor to Charles H. Pearson, of 
Brookline, Massachusetts. 
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The timing train fuse for detonating the charge of 
an aerial bomb is positively set in motion by mechanism 
operated during the flight of the bomb and the im- 
proved device is provided with means for absolutely 
preventing the access of moisture or dirt of any kind 
to the timing train regardless of the length of time 
of exposure of such aerial bomb to moisture. 


No. 1,681,319, ENGINE MOUNTING, Patented August 
21, 1928, by Harold Caminez, of Farmingdale, New 
York. 














An engine mount having means for definitely fixing 
the drive shaft of a radial internal combustion engine 
while permitting vibrations of the engine due to motor 





torque reactions, these vibrations being absorbed and 
effectively prevented from being transmitted to the 
frame by which the engine is supported. 


No. 1,681,202, SAFETY APPLIANCE FOR AEROPLANES, 
Patented August 21, 1928, by Willis C. Ward, of Orchard 
Lake, Michigan. 








The object of this construction is to lessen the de- 
structive effect caused by the impact of a falling plane. 
A cushioning means surrounds the fuselage, comprising 
annular inflated tubes and a skeleton framework con- 
necting the tubes with the body of the fuselage. 


No. 1,681,474, LAUNCHING AND LANDING PLATFORM, 
Patented August 21, 1928 by Julius S. Fox, of Cleve- 
land, Ohio. 
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The treads of this launching and landing platform are 
constructed of two elements, one of which comprises 
an endless traveling web whose upper run is normally 
substantially level with the floor surface of the platform 
and the other element consists of a series of rotating 
members mounted transverse of the platform and piv- 
oted thereon but beneath said upper run of the belt or 
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THE FINEST OPPORTUNITY TO GET 
INTO AVIATION 


FLY. 


WHERE WINNING PLANES ARE 
Designed and Built 


FOR 20 YEARS 


Through the combined efforts of 
one of Chicago’s leading AIRCRAF'! 
factories and airplane sales ager 
cies, we can offer you a course i 
flying and ground work mat 
complete in every detail. You lear 
to build real airplanes Ton fl it 
modern and Government li i 
planes piloted by licensed pil 
Employment assistance given to 
students who must earn while the 
learn A reasonable amount 
start you 








COMMERCIAL AIRCRAFT SALES 


Dept. 26 


400 N. Michigan Avenue CHICAGO 


VHATIC 


mi 
‘LINDBERGH WwW‘ 
STARTED / Sy 
Get Training That gemneed Success 


Come to the Lincoln Airplane Scl here 
Lindbergh received his training. Get the same com i 



































t 
plete, thorough Ground and Fly Ir ion | 
now under greatly improved facilities. Here you ‘j 
learn to become a safe, dependable Pilot and Ground ti 
Man. You get the foundation training that assures 
you success! 

ACTUAL ACTUAL FLYING 
GROUND TRAINING At Lincolr to fi 
There’s a greater demand f¢ rectly from t Und i 
Ground Men than Pilots. We pu competent instn you k 
you through a thorough course ir handle a plar fely und 
Ground Work in our great plant ull conditions. The fact that over | 
on actual planes, furnished b tm en Re 4 
the Jdincoln Aircraft Facto : ange t 
Teach you everything about mo r pr r Ww 
tors, wiring, fuselages and al lent 

aircraft parts, so you can repair d n 
a plane anywhe re ht 
t 

Write for Full Information! i 

Get full inforn ( if 

training course, low tu n, living exper 


today! 


2aNi 01% 


AIRPLANE SCHOOL 


Where indberat 


230 angele Blas. Kinases Nebraska y 
Successors n Stand 1A S A 
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see. 
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web. The latter serves to provide adequate strength 
for the tread to bear suitably the weight of the vehicles 
imposed thereon and the former providing a very uni- 
form tread surface though supported by the rotating 
members. 


No. 1,682,262, Bopy STRUCTURE FOR AERIAL AND LAND 
VEHICLES AND MARINE CRAFT, Patented August 28, 
1928, by Ugo Antoni, of Viareggio, Italy. 











The theory of construction disclosed in this patent is 
based on the shape of a fish body and claims an air- 
craft having a body with external offsets defining step- 
like formation, and flexible plates arranged along the 
sides of the body. 


No. 1,681,434, APPARATUS FOR LAUNCHING TORPEDOES, 
Patented August 21, 1928, by Holden C. Richardson, of 
Washington, District of Columbia. 





The principal object of this invention is to launch a 
self-propelled submarine torpedo rearwardly and tail 


first from the aircraft, thereby retarding the forward 
velocity of the torpedo and minimizing the flash as it 


contacts with the surface of the water. 


No. 1,681,761, SAFETY AEROPLANE, Patented August 
21, 1928, by Harvey D. Blasi, of Detroit, Michigan. 



































This inventor has in mind an aeroplane construction 
which will gradually descend in a substantially straight 
line in the event that its propelling mechanism ceases 
to function. He employs a plane or wing provided with 
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a semi-spherical or substantially semi-spherical hollow 
portion extending upward from the wings at the cen- 
ter of gravity of the aeroplane and adapted to function 
as a parachute during the descent of the aeroplane. 


No. 1,682,263, AIRCRAFT, Patented August 28, 1928, 
by José Bilbao, of Habana, Cuba. 











An aircraft of the amphibian variety, having a pro- 
peller and its shaft on the rear for propelling the craft 
as a boat when these become submerged. The inven- 
tion is provided with a propeller of vertical shaft yet 
‘apable of changing its position through an angle of 
90 deg., so that it may be used for climbing and com- 
ing down directly in the air. 


No. 1,682,027, FOLDING TOP FOR FLYING Boats, Pat- 
ented August 28, 1928, by Paul G. Zimmermann and 
Boris V. Korvin-Kroukovsky, of Keyport, New Jersey, 
Assignors by Mesne Assignments to Healey-Aeromarine 
Bus Company, Inc., a Corporation of New York. 
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A closed folding top for flying boats, hydroplanes and 
the like, particularly designed for covering and enclos- 
ing the passenger space of the boat. 


No. 1,682,204, AEROPLANE RADIATOR, Patented August 
28, 1928, by Wm. Wait, Jr., of Garden City, New York, 
Assignor by Mesne Assignments to Curtiss Aeroplane 
and Motor Company, Inc., of Garden City, Long Island, 
New York, a Corporation of New York. 








The object of this invention is the placement of the 
skin or surface type radiator directly upon the outer 
covering of the wing framework in such manner that 
the radiator per se does not under any circumstances 
constitute a structural part of the wing. Thus organ- 
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Genuine Hookless Fastener 


World 
Leading 
Klyin Lg Suit ~ 


Veteran of Famous Flights 
and Thousands of Flying Hours 


including the United States Air Service. 
uP 
10 Famous Features — : 


Special Snug-Fit Collar and Shoulder Con- 
struction. 

Rust-Proof Snap Fasteners at Collar and 
Shoulder. 

The Popular Lee Side-Opening Style (from 
shoulder to crotch) easily and quickly put 
on or taken off. 

Large Double-Opening Center Pocket. Acces- 
sible with either hand. Does not interfere 
with parachute harness. 

Lee WHIZIT Flying Suits feature the Genuine 
Rust-Proof, Jam-Proof, Washable Hookless 
Fastener. 

Close-fitting, Adjustable Snap-Fastened Wrist. 

Large, Bellows Style Map Pockets with snap- 
fastened flap. 

Box Pleat, Yoke Construction gives strength 
and smart appearance, and allows 
free movement in controlling ship. 

Leg Bottoms, fitted with Genuine ' 
Hookless Fasteners, open and 
close for snug fit over footwear. 

Extra full through hips, ample 

leg room, very —_ 
comfortable. ‘ on = 





















Neat and Trim Oi : 
prey + cal [Z i . 
MADE ’ . de 


Flying Suits ~. Union-Al] 


} . THIs COUPON 
Mail Today / 





H.D. Lee Mercantile Company 
Kansas City, Mo., Trenton, J 
South Bend, Ind., Salina, Kans 

Please mail me prices and full details on F ny non seg 


the Lee Whizit Flying Suit 


Name =e 





Address - 
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ized, exceedingly light material can be used in the con- 
THOSE 4 ACES struction of the radiator, since its relation to the wing 

is such that the operating strains and stresses set up 
in the wing are kept entirely apart from the radiator 
disposed thereover. 





No. 1,682,229, ADJUSTABLE WINDSHIELD, Patented 
August 28, 1928, by Temple N. Joyce, of Arnold, Mary- 
land, Assignor to Curtiss Aeroplane & Motor Company, 
Inc., a Corporation of New York. 





AIF Gf 40 £35 





A windshield which is adjustable relatively to the 
aeroplane fuselage or body and which through its ad- 
justment or sliding movement is adapted to vary the 
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1—E. B. Heath—Piloting 


3—Propelled by Heath Propel size of the cockpit opening. The shield is releasably 
dl ae = “¥: around held against backward sliding movement by suitable 
— tk ind ° 
ee agg oD cee mechanical means. 


At Mines Field - September 14 


Heath Products are best—20 years of intensive 


flying and manufacturing prove it 
HEATH AIRPLANE COMPANY, Chicago, Ill. No. 1,681,642, AEROPLANE, Patented August 21, 1928, 
; yy Aubrey M. Kennedy, of Los Angeles, California. 














For lighter ’planes... the 


CAMERON 











An aeroplane comprising a fuselage, propelling and 
guiding means, a primary wing structure and an aux- 
iliary wing structure gmaller than the primary wing 
structure and mounted at the rear and independently 
of the latter; said auxiliary wing structure comprising 
a wing having telescopic sections and means for rela- 
tively adjusting said sections. 





No. 1,681,562, SAFETY APPARATUS FOR AIRPLANES, 
Eliminating the difficulties encountered in Patented August 1, 19Ss, ay Wittem Solmes Wen- 
strom, of Fort Bliss, Texas. 

adapting radial engines to lighter planes ... 

where stream-lining is the most vital fae- 

tor... this new straight-line engine gives 

more power in proportion to weight 
and displacement than any power- 
plant in its horse-power class. 





A DESCRIPTIVE FOLDER WILL BE MAILED ON REQUES'! 





National Aero Corporation 


100 East 42nd St. Sales Offices lew York Ci ; ‘ “a “eg 
ee New York City ping an airplane under emergency conditions. This is 
SS accomplished by checking the motion of an airplane 


This invention is concerned with the problem of stop- 
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when its speed for any reason becomes a menace to its 
safety. To accomplish this a tube is placed beneath the 
forward part of the fuselage and which contains an 
explosive. When the pilot wishes to check the speed of 
the airplane suddenly the explosive is ignited and the 
gases generated in the resulting explosion are directed 
forwardly, thus producing a backward kick and thereby 
checking the speed of the airplane. 


No. 1,681,331, AIRPLANE, Patented August 21, 1928, 
by Anthony H. G. Fokker, of Amsterdam, Netherlands, 
Assignor to Atlantic Aircraft Corporation, a Corpora- 
tion of New Jersey. 











This invention is directed to the provision of an air- 
plane of the monoplane type which may be quickly 
converted into a biplane. The invention further contem- 
plates a power plant and control unit which may be 
detached or removed from the fuselage of the airplane 
with very little effort, so that, when it is necessary to 
overhaul a motor or engine, it may be quickly taken 
from its bed and a new engine substituted therefor, so 
that the plane may be kept in substantially continuous 


service. 


No. 1,682,138, AIRPLANE LABORATORY, Patented Au- 
gust 28, 1928, by Albert A. Merrill, of Pasadena, Cali- 
rornia. 
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This invention relates to apparatus adapted for use 
in connection with various phases of research work in 
the airplane field, the testing of airplanes prior to being 
put in service, the training of pilots and recreational 
pursuits. 


Readers of Popular Aviation may secure 
complete copies of any of the above patents 
at the rate of twenty-five cents each. Re 
mittance should be included with the order 
and sent to Popular Aviation, Ouray Build- 
ing, 805 G St., N. W., Washington, D. C. 
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Col. Arthur C. Goebel 


Art Goebel 


One of America’s crack pilots 


ys Meyrowitz Luxor Goggles 


iQ, 


PRICES 


U. S. Air Service No. 6 
(Illustrated) 


With white cylindrical 

bent lenses $10.7 
With tinted = cylindrical 

bent lenses 12.75 
With white hand ground 

meniscus lenses 15.00 


With tinted hand ground 
meniscus lenses ] 
Regular Model 6 
With white cylindrical 
bent lenses > 


U. S. Air Service No 


With clutch type bridg nd 
double lip cushions 
With white cylindrical 
bent lenses $1 


With _ tinted 
bent lenses : 
With white hand ground 
meniscus lenses 18.00 
With tinted hand ground 
meniscus lenses “a 
U. S. Army specification 
No. 3024 .... 


cylindrical 
15.7 


Luxor Model 5 


With white cylindrical 
vent lenses $7 
Tinted Lenses 
Amber, euphos (green) or smoke 
tinted lenses supplied. Lenses ac 
curately ground to prescription 


can be fitted in any model 
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Art Goebel, winner of 
the Dole flight to the Ha- 
waiian Islands, recent rec- 
ord breaker of non-stop 
flight across the country 
and winner of the Los 
Angeles-Cincinnati non- 
stop flight uses and en- 
dorses Meyrowitz Luxor 
Goggles. He has confi- 
dence in the assurance 
that these goggles will 
never fail him. 


Most of the country’s 
experienced aviators, 
commercial pilots, crack 
fliers of the Army, Navy 
and Marine Corps use 
these superior goggles for 
eye protection. A good 
flier may take chances but 
he never takes chances on 
his eyes—he uses Mey- 
rowitz Luxor Goggles. 

These goggles are ex- 
clusive in the features 
that have made them so 
demanded—thanks to the 
fact that they are made 
by Meyrowitz experts in 
eye correction and protec- 
tion, who are equally ex- 
pert in all the special 
demands that aviation 
puts on the human eye. 


If you are unable to 
secure the genuine Luxor 
Goggles, write us direct. 
They are on sale at lead- 
ing airports, flying fields, 
aircraft dealers, opticians 
and sporting goods stores. 





520 FIFTH AVENUE, Dept. P, NEW YORK 


Minneapolis St. Paul 


Detroit 


London Paris 
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That fact you 











If it concerns 
craft, motors, rig- 
ging, trouble- 
shooting, instru- 
ments, regula- 
tions, airports, 
etce., it is 
here in 
this new 
book, 














Complete 
from 









ai 464 
simple pages 
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theory 152 
to illustrations 
airport Flexible 
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design practical book 
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n maintenan 


New 
Third 
Edition 
$4.00 pong 
W HETHER you are tu 
dent, mechanic or r 
plane builder tl 
handbook indisr eneabie 


AIRCRAFT HANDBOOK 


By Fred H. Colvin 
and Henry F. Colvin 






















construction 
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r HIS new third edition has been brought fully up to date t gives 
complete information on the peration and maintenance the 
standard aircraft engines of the day; informat that is autho 


tative because prepared in cooperation 
The newest development in aircraft 
ductor compass, are given prominence 
Department of Commerce have been 
the construction of airports. 


The book covers suc ich topic Sas 


adjustment of ailerons; 
construction of airports; 
—shooting trouble on the Whit- 





” Wright-H 








_ney-Wasp engine; val 
—various license requirements; P: ano; 
-earth inductor compass; 
Read this list of chapter headings 
I. Simple Airplane Theory; WI tney Wasp En 
If. Rigging the plane; “ . I 
ILf. Assembling Curtiss JN4’s; XI Thi 1 Engin 
1V. The Wropeller; XI The rtis “EI 
V. The Airplane Engine; io a ns. Os 3 ‘ee 
VI. Trouble Shooting for Airplane ; I 10 En 
Engine XIV. Aircraft I met 
VIL. Wright ‘Whirlwind Engines; XV. Air ¢ Regula 
VIII. The Curtiss D-12 Engine XVI. Constr Airports 
IX. Packard Aircraft Engines; XVII Nomencla f Aeron 
See your copy free. Mail this coupon 
Send for a copy of this book to examine for 1 lays f No ol 
ligation to purchase—no agents—no red tape You r th 
book or return it, as you wish But be re to s ( nd 


mail the coupon now 


promt 5 


McGRAW-HILL 





McGraw-Hill Book Co., Ine., 370 Seventh Ave.. New —-. 

Send me Colvin and Colvin’s AIRCRAFT HANDB OOK i n, $4.00 
for 10 days’ free examination I agr to return the k tpaid, ir 1 
days or to remit for it then 

Signed 

Address 

Official Position 

Name of Company ‘ 

(Books sent on appreval to retail purct I S 4 n! 


snada only 
P.A.11-1-28 
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Performance in the Air 


The most fascinating sport ever devised is to watch a SILVER ACE 
MODEL in flight. . . . A real little ship in appearance, as the pic- 
ture shows, and built like one, too. . . . But the great thrill 
comes when you see it speeding 800 feet through the air. 

... That is why every model builder should own a 
Silver Ace. . . . You can build one in a day, or 
buy it ready to fly. . . . Best of all—with 
one fuselage you may experiment with 


a monoplane, biplane or seaplane. 


Pe. - 
Cabin Type - Stinson - Ryan - Fairchild 
Specifications Prices 
Wing Span 30 inches Deluxe Monoplane Ready to Fly....$12.50 
Chord + +4 inches Partly Assembled 9.00 
Length 20 inches Knocked Down 8.00 
Dihedral 3 . » 
Tone Contest Kit 5.00 
Airfoil Section U. S. A. 27 Peie tne I 
‘ air Biplane Wings 3.50 
Weight (monoplane) 334 oz. a 
Speed 30 im. p. h. Pair Pontoons 4.00 
Radius Record 2000 feet Add 50 cents for shipping in ( S. if y 
Ceiling 60 feet dealer cannot supply you with a § 
Wing Covering Silk Ace 
Wing Loading 4 oz. Circular and list of supplies, 10 cents, 


Aero Model Company 


329 Plymouth Court 
Chicago 




















Every 
wo 
Hours 


.-.an Eaglerock 
leaves Colorado 


wt 






At the Gateway to the Garden of the Gods, Colorado 


more and more often to an old customer—his sec- 
ond or third Eaglerock. Soon, one will leave each 


hour—after that, what? 


[’ IS DELIVERED to a new customer usually—but 


The reason?R— VALUE. The new center section 
Eaglerock is undoubtedly the best ship in its class in 
material — workmanship — appearance — performance 
and complete standard equipment. 


It is by study of the customer’s needs—building satisfac- 
tion into each ship—passing on savings to customers by 


The New EAGLEROCK 4 


constant improvements, that Eaglerock’s*present success 
has been won. 


When you buy an Eaglerock equipped with a Whirlwind 
]4 or J5, Hisso “A” or “E”, or Curtiss OXS or OXX6 
you buy a ship built under U. S. Department of Com- 
merce inspection and CERTIFIED. It is priced at $2250 
on factory field, less power plant and propeller. 


I ye 


Dept. 419 Alexander Industries Bldg., Colorado Springs, Colo. 
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